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THE ENGINEER 


A Seven-Day Journal 


The New Year Honours 


Tur New Year Honours List, which was 

plished on Monday last, January Ist, 
jncludes the following names :—Knights 
Bachelor: Mr. G. W. Barr, managing director, 
Fairfield Shipbuilding and Engineering Com- 

y, Ltd.; Dr. T. H. Havelock, M.I.N.A., 
Emeritus Professor of Mathematics, King’s 
College, Newcastle-upon-Tyne ; Mr. E. D. A. 
Herbert, M.I.Mech.E., M.I.E.E., chairman of 
Short Brothers and Harland, Ltd.; Mr. C. 
Hinton, M.1.C.E., M.I.Mech.E., Deputy Con- 
troller of Atomie Energy (Production), Ministry 
of Supply ; Mr. A. M. MacTaggart, director of 
Balfour Beatty and Co., Ltd.; Mr. William 
Wallace, M,I.Mech.E., M.I.N.A., vice-president, 
Engineering and Allied Employers’ National 
Federation; Colonel Victor Warren, A.M.I. 
Min.E., Lord Provost of Glasgow. In the 
Order of the Bath, the C.B. is conferred upon 
Mr. Eric Barnard, Deputy Secretary of the 
Department of Scientific and _ Industrial 
Research ; Mr. W. R. J. Cook, M.Sc., Chief of 
the Royal Naval Scientific Service, Admiralty ; 
Dr. W. F. P. MeLintock, lately Director of the 
Geological Survey and Museum, and Com- 
mander 8. S. C. Mitchell, R.N. (Ret.), M.I. 
Mech.E., Chief Engineer, Armaments Design 
Establishment, Ministry of Supply. In the 
Order of St. Michael and St. George, Dr. W. 
Abbott, M.I.Mech.E., H.M. Inspector of 
Schools, becomes a Companion. In the Order 
of the British Empire, the K.B.E. is conferred 
upon Mr. H. M. Garner, F.R.Ae.S., Chief 
Scientist, Ministry of Supply, and the following 
receive the C.B.E.:—Mr. Karl Baumann, 
M.1.Mech.E., formerly of Metropolitan-Vickers 
Electrical Company, Ltd.; Mr. H. Berry, 
M.I.Mech.E., former chairman of the Metro- 
politan. Water Board; Mr. C. H. Chester, 
M.1.Mech.E., chairman, South-Western Gas 
Board; Mr. S. E. Chisholm, Assistant Comp- 
troller, Patent Office; Mr. Hayne Constant, 
M.I.Mech.E., F.R.S., Director of the National 
Gas Turbine Establishment, Ministry of Supply ; 
Dr. Oscar Faber, M.I.C.E., for services in the 
rebuilding of the House of Commons; Mr. R. 
Gillespie, managing director, British Tanker 
Company, Ltd.; Mr. J. C. Jones, M.I.Mech.E., 
Director of Education, Regent Street Poly- 
technic; Mr. J. W. Laing, governing director 
of John Laing and Son, Ltd.; Mr. P. H. Muir- 
‘head, director of Vickers-Armstrongs, Ltd.; 
Mr. W. L. M. O’Connor, Director of Carbonisa- 
tion, National Coal Board; Mr. R. J. Samuel, 
M.I.C.E., Chief Engineer, Roads Department, 
Ministry of Transport; Mr. J. E. Serby, 
F.R.Ae.S8., Deputy Director, Royal. Aircraft 
Establishment; Dr. S. Livingston Smith, 
M.I.C.E., M.I.Mech.E., Director of Research, 
British Shipbuildipg Research Association ; 
Mr. J. N. Waite, M.I.E.E., London Divisional 
Controller, British Electricity Authority, and 
Mr. Robert Yates, M.I.Min.E., Deputy Chief 
Inspector of Mines, Ministry of Fuel and Power. 
In the Military Division, Royal Navy, Rear- 
Admiral (E.) W. S. Jameson becomes a C.B., 
and Rear-Admiral (E.) H. 8S. Harrison receives 
the C.B.E. In the Army, the C.B.E. is con- 
ferred upon Brigadier Raymond Ash, M.I. 
Mech.E., R.E.M.E., and Brigadier O. FE. 
Chapman, M.I.Mech.E., late Royal Armoured 
Corps. 


British Railways Appointment 
THE Railway Executive announces that 
Mr. H. H. Swift, Executive Officer for electrical 
engineering, new works and development at 
the Railway Executive headquarters, has 
been appointed Mechanical and Electrical 
Engineer, Southern Region, as from January 





1, 1951. Mr. H. H. Swift was educated in 
South Australia at the Adelaide University, 
where he obtained the degree of Bachelor of 
Engineering. He subsequently entered the 
works of Siemens Schuckert in Berlin ‘and on 
the out break of the 1914-1918 war was interned 
as a civilian prisoner of war. After the war 
Mr. Swift joined the English Electric Company 
and was employed on important electric trac- 
tion schemes in Japan, South Africa, Den- 
mark and Poland. In 1936 he joined the 
L.N.E.R. as assistant electrical engineer, 
when he was chiefly engaged in the electri- 
fication of the lines between Manchester and 
Sheffield and from Liverpool Street to Shen- 
field. In 1941 Mr. Swift was appointed assis- 
tant chief electrical engineer of the L.N.E.R., 
when the department of the electrical engineer 
was separated from that of chief mechanical 
engineer. On nationalisation of the railways 
in 1948 he was made acting electrical engineer, 
Eastern and North-Eastern Regions, British 
Railways. He became executive officer of 
electrical engineering, new works and develop- 
ment, at the Railway Executive headquarters, 
in March, 1950. 


British Railways 1951 Rolling Stock 
Programme 


THE Railway Executive has now announced 
the proposed rolling stock bu‘lding programme 
of British Railways for the coming year. 
Of the 400 locomotives it is proposed to build, 
159 steam locomotives will be of the new 
standard types and 186 of the existing regional 
types. Fifty-one diesel-electric and four diesel 
mechanical shunting locomotives will also be 
constructed. It is anticipated that the short- 
age of materials and workshop capacity, 
which has restricted the output of carriages 
and wagons will ease during 1951 and it is 
proposed to build 2440 coaching vehicles and 
39,975. wagons. The carriage programme 
includes 1189 of the new standard types o 
vehicles. In laying down the wagon-building 
programme, the anticipated increase in steel 
production in this country has been taken into 
account and 2005 steel carrving wagons and 
1500 27-ton ore wagons, designed for dis- 
charging by tipplers, are to be built. In the 
new wagons all possible components, including 
underframes and running gear, will be stan- 
dardised and a high percentage of the vehicles 
will be fitted with vacuum brakes, to make 
possible a considerable increase in the provision 
of express freight services. The brake vans to 
be built will be of a new standard design and 
include improved amenities. 


The British Industries Fair 


Tue British Industries Fair will be held in 
London and Birmingham this year, from April 
30th to May llth, and letters of allocation 
have been sent to the companies which have 
applied for space. In the Olympia and Earls 
Court sections of the Fair applications for space 
totalled some 642,000 square feet, as compared 
with 549,630 square feet last year. The final 
allocation figures for the Castle Bromwich 
section of the Fair will not be issued for some 
time yet but it is expected that the outdoor 
section will again be extended. The out- 
standing feature of this outdoor section at 
Castle Bromwich will be the display of con- 
tractors’ plant, which will cover an area of 
some 75,000 square feet or 20,000 square feet 
more than in 1950. This display of plant will, 
it is claimed, be the most impressive show of 
construction equipment ever seen in this 
country. It will include more than seventy 
different kinds of machinery and equipment 


from drill sharpeners to dam-building plant. 
The fact that this section, which is sponsored 
by the Federation of Manufacturers of Con- 
tractors’ Plant, is on the open-air display ground 
gives unusual facilities for demonstration, of 
which full advantage will no doubt be taken. 


European Coal Trade Agreement 


In a three-day meeting of the Coal Committee 
of the United Nations Economic Commission 
for Europe, which was held recently at Geneva, 
eighteen European countries reached an agree- 
ment on coal and coke trading for the next 
three months. This agreement will, it is ex- 
pected, minimise the effects of fuel shortage 
in Europe during what is usually the peak 
consumption period of the year. The countries 
represented at the meeting estimated that they 
would need to import nearly 19} million tons 
of coal and coke during this month, February 
and March. The export potential of Belgium, 
Czechoslovakia, France/Sarre, the Netherlands, 
Poland, the United Kingdom and Western 
Germany, revealed a deficit of nearly 5 million 
tons of coal and about a million tons of coke. 
Despite the difficulties which arose owing to 
existing coal trade contracts, the Coal Com- 
mittee prepared a plan of supplies for individual 
importing countries, covering 104 million tons 
of coal and more than 3 million tons of moetal- 
lurgical and domestic coke for the coming 
quarter. These fuel supplies were not allocated 
as hitherto but the agreement reached amongst 
the exporters and importers forms a plan which 
was considered to be the nearest approach to 
an equitable distribution, which was possible 
in the existing circumstances. The modifica- 
tions in planned distribution resulting from the 
agreement will provide additional supplies to 
thoss countries, which, by reason of low stocks, 
absence of indigenous supplies or other 
disadvantages, were in a worse position than 
other countries. In addition to planning the 
distribution of solid fuel for the quarter, the 
Committee agreed that producing countries 
should do all in their power to increase output 
of fuel in the shortest possible time ; exporting 
countries, in addition to trying to increase 
output, should maintain the tonnages declared 
for export and both importing and exporting 
countries should economise in the use of solid 
fuel to the greatest possible extent. 


The National Research Development 
Corporation 


THE Development of Inventions Act, 1948, 
authorised the Board of Trade to set up a 
National Research Development Corporation 
to secure the development or exploitation .of 
inventions resulting from public research and 
of any other invention which might not appear 
to be sufficiently developed. The Corporation 
cam? into being, under the chairmanship of 
Sir Percy Mills, on June 28, 1949, and the 
report of its first year’s operations has been 
published this week (H.M. Stationery Office). 
The report records that during the year 965 
inventions were submitted to the Corporation, 
of which 363 were rejected. Of the remainder, 
sixty-six are under “ active exploitation,” six 
have been accepted for development, and 530 
are under consideration or awaiting formal 
transfer on June 30, 1950. Commenting on 
the Corporation’s work, the report says that a 
significant number of the submissions from 
private inventors show that too many inventors, 
either through inability or unwillingness to 
keep in touch with current trends in technical 
progress, ‘‘ devote energy and effort to devising 
inventions which industry either does not want 
or cannot use without complete dislocation or 
»reconstructiou.” 
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The Royal Navy To-day 


(By Our Naval Correspondent) 
No. I 


HE types of ships and weapons employed 

by a belligerent in sea warfare depend 
largely on whether his aim is to make use of 
sea communications or merely to try and 
deny their use to the enemy. There is thus 
for the Royal Navy a silver lining to the dark 
cloud of Communist aggression, in that it has 


ship, offensively or defensively, which it is 
practicable to build, whether armea with 
guns, V2 rockets or any other type of weapon. 
The now common assumption that the air- 
craft carrier has replaced her as the capital 
ship is incorrect and misleading, for the 
carrier has to sacrifice much of her offensive 
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type and could be brought back ‘nto a) 
efficient state within a few months. ‘here jg 
no intention whatever of scrapping ‘hem, 


ATRORAFT CARRIERS 


Few daylight operations can be can cd out 
successfully under modern conditions at ge, 
without aircraft support or co-operatic, and 
the one carrier which Russia is beli: ved to 
have available (one ex-German d« fo, 
scrapping by agreement) is thus no guide 
to Britain’s carrier requirements. Ori. inally 
intended to accompany the fleet and p ovide 
aircraft both to locate the enemy batt’. fleet 





emerged from a post-war period of demobilisa- 
tion, reorganisation and reconstruction with 
a clear knowledge of who the enemy is likely 
to be should there be a war. For the Navy 
is now in a condition to build up its strength 
as soon as the Government provides the 
financial and other resources required to do 
so. No longer is it a vast training establish- 
ment manned by raw recruits in place of the 
war-experienced veterans who became time- 
expired during the war years. Most of the 
long-service recruits entered since the war 
have now had a modicum of sea training and 
experience, and the only handicap to full 
efficiency is the present shortage of craftsmen 
and other highly skilled ratings, who, prior 
to the recently announced considerable 
increase in the pay of the Armed Forces, were 
leaving in large numbers at the end of their 
continuous service engagement of twelve 
years. 

But though the personnel are becoming effi- 
cient, there is much leeway to make up in the 
numbers and types of warships required if 
the Navy is to play an adequate part in a war 
between the Atlantic Treaty Powers and the 
only likely enemy, Russia. Russia is a Con- 
tinental nation with far less need than Ger- 
many had in World War II of supplies from 
sources overseas, and hence for requiring to 
use sea communications. But her very large 
forces of submarines and aircraft, together 
with the surface warships she now has avail- 
able or building, clearly indicate her.intention 
to concentrate on the German pattern of sea 
warfare—but on @ much larger scale—of 
endeavouring to deny to the Western Powers 
the use of the sea routes on which they depend 


almost entirely for the transport of their raw ° 


materials, supplies and armies The share 
which the Royal Navy will be able to take in 
safeguarding those routes will be best under- 
stood by analysing the number, types and 
capabilities of the warships which this 
country and Russia have available or will 
have available in the next few years. 


BATTLESHIPS 


It has already been emphasised in this 
journal that a battleship—or capital ship, 
as she has often been called since the Wash- 
ington Naval Treaty defined her character- 
istics—is only another name for the strongest 
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and defensive power in providing facilities 
for accommodating and operating aircraft. 
The need for battleships depends solely on 
whether a potential enemy has them. Dir- 
turbing reports are received periodically from 
Sweden and elsewhere that Russia has one 
35,000-ton battleship in commission ; that a 
similar ship is nearing completion ; and that 
another is on the stocks. But there seems no 
good reason to believe these rumours. The 
veil of secrecy now surrounding all activities 





and to reduce its speed by torpedo bomber 
attacks to enable it to be brought to action, 
carriers are now required for Task Force and 
general reconnaissance duties, for anti- 
submarine operations and to provide air 
cover for expeditionary forces while on 
passage and during the landing until air 
bases can be established ashore for land. 
based aircraft. Many expert authorities con- 
sider that the carrier is also required to assist 
the Air Force in strategic bombing and this 
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in Russia prevents the general public in the 
world outside from obtaining any reliable 
information about her Navy. On the other 
hand, it is the business of the Admiralty and 
the United States Navy Department to find 
out all that it is possible to find out about 
potential enemy navies. And if Russia has 
battleships available or nearing completion, 
it is inconceivable that both Britain and the 
United States would have placed all their 
ships of this type in reserve—except the 
“Vanguard” and the U.S. “Missouri,” 
which are used for training duties—instead 
of maintaining them in commission for 
fleet. exercises and training. Britain’s five 
battleships are, however, of the latest 





view has complicated the present con- 
troversy about the value of the very large 
fleet carrier such as the British 36,800-ton 
“* Eagle”? and “ Ark Royal,” now building, 
and the still larger United States “ Franklin 
D. Roosevelt,” of 45,000 tons. Air enthus- 
iasts maintain that the Navy is not needed 
for strategic bombing and, furthermore, that 
the very large fleet carrier is in any event 
too vulnerable to be counted on as a safe 
means of support for the landing of armies 
and airborne forces. On the other hand, it is 
argued, we shall never have enough shore 
bases for our requirements and the ficet 
carrier with large numbers of aircraft will 
enable our bombing offensive to start from 
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hters to pro- 


the cnemy’s coast and naval 
mbers over 


vide protection for Air Force 
ene!\v territory. 

A. part of the Government’s rearmament 
measures, six of the nine carriers which have 
peen building since the war—the two 31-knot 
fleet carriers “ Eagle” and “ Ark Royal” 
and the four larger and faster 18,300-ton, 
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whether aircraft and escort carriers will prove 
as useful for locating submarines in future as 
they were in World War II. Aircraft from 
escort carriers kept submarines submerged 
and prevented them using their surface speed 
to follow a convoy for the purpose of concen- 
trating in “ packs”’ and carrying out their 
attacks on the surface at night. Subsequent 
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30-knot light fleet carriers of the “ Albion ” 
class—are to be completed and to join the 
fleet by 1954, but no work is to be done on the 
three 14,000-ton, 25-knot “‘ Majestic ” class, 
whose construction has been held up since 
1946. The six fleet carriers completed during 
the war—the 26,C00-23,000-ton, 32-31-knot 
“ {llustrious ”’ class—are being taken in hand 
in turn for modernisation (the ‘‘ Victorious ”’ is 
in hand at the present time) to enable them 
to operate future types of naval aircraft. 
Their decks, lifts and arrester wires are being 
strengthened. There are also in service six 
13,200-ton, 25-knot “‘ Glory ” class light fleet 
carriers. Completed during the war as a 
makeshift carrier, they are too small and too 
slow for operating aircraft of the latest types, 
but the support given to the troops in Korea 
by fighters and fighter-bombers from the 
“Triumph” and (later) the “ Theseus ” 
shows that these vessels are still useful ships. 
Five of these twelve carriers—one fleet and 
four light fleet—are in full commission with 
the active fleets and three more—two fleet 
and one light fleet-—are used for training 
duties, though these numbers are reduced 
from time to time to allow for refits and 
modernisation. The remainder are in reserve 
or carrying out experimental work. 


THE SMALL Escort CARRIER 


A more urgent need is for the small escort 
carrier to provide aircraft cover for convoys 
throughout their voyages. The forty-five 
ships of this kind used by the Royal Navy in 
the last war were converted merchant vessels, 
most of which were built and lent to us by the 
United States. They were returned after 
the war and we now have none except the old 
‘Campania,’ which is to be employed in 
Festival of Britain duties. In view of the 
great demands on shipping in a future war, 
it is to be hoped that the merchant ships 
required for this work have already been ear- 
marked. It is by no means certain, however, 





LIGHTS FLEET CARRIER 


developments in radar prevented submarines 
even remaining on the surface at night 
to charge their batteries. The Germans 
answered by developing the Dutch invented 
“ schnorkel ”’ tube, which enabled submarines 
to use their diesel engines when wholly sub- 





to cruise at any depth desired and at high 
speed, comes into service. 


CRUISERS 


The cruiser—the frigate of Nelson’s day— 
has hitherto had the dual function of gaining 
and maintaining contact with and reporting 
the movements of the enemy battle fleet 
until both fleets come within gun range and 
of providing protection for merchant ships 
in the focal areas of trade. In a war with 
Russia, battle fleet engagements, as at 
Jutland, are unlikely, but cruisers will still 
be required for Task Force operations, while 
their trade protection duties remain as 
important as ever. The number required for 
this latter duty depends less on the number of 
cruisers the enemy has available to attack 
trade than on the number of focal trade areas 
to be protected, since fast merchant ships can 
be given a gun armament almost, if not quite, 
as powerful as that of the modern cruiser and 
require cruisers to deal with them. Russia 
has thirteen effective cruisers, including four 
fairly modern surrendered German and Italian 
vessels, and six more of the 9000-9500-ton 
‘* Kirov ”’ class are believed to be building, as 
compared with seven which Germany had in 
commission at the outbreak of World War LI. 
The Royal Navy’s cruiser strength has been 
reduced from sixty in 1939 to twenty-six at 
the present day, and it is only with consider- 
able difficulty that the Admiralty has been 
able to meet the numerous calls for these 
vessels, since the war, to protect British 
peacetime interests all over the world. Our 
cruiser position, indeed, gives cause for much 
anxiety, and it is surprising that under the 
rearmament proposals no provision has been 
made for resuming the construction of the 
three cruisers of the ‘‘ Defence” class laid 
down during the war. Work on these ships 
was suspended some two years ago pending 
a decision on the type of armament to be 
installed, but it seems of little purpose to 
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merged and they remained submerged from 
the time they left harbour until their return 
six weeks or two months later. The small 
amount of ‘ schnorkel ’”’ tube showing above 
the surface is a poor target for radar owing 
to the wave effect, and though recent im- 
provements in radar app2ar to be overcoming 
this difficulty, the advantage will again go to 
the submarine when, in the near future, the 
genuine submarine, which dispenses with the 
need for the “‘ schnorkel ” device, and is able 


install V2 rocket platforms or some other 
form of armament of new design if the ships 
are not to be ready when wanted. 


DESTROYERS 


If Russia’s figures are to be relied on, the 
number of reasonably modern destroyers in 
the Russian Navy, including vessels sur- 
rendered by the Germans, Italians and 
Japanese, cannot be less than eighty. De- 
stroyers, however, have neither the armament 


nor endurance to go far afield unless they 


have cruisers in company, and in view of 


Russia’s geographical position, her destroyers 
are unlikely to be used to any large extent on 
the trade routes. In any event, the destroyer 
situation is complicated by the changes in 
the physical character of naval warfare and 
in the types of ships required to conduct it. 
Originally designed to attack a battle fleet 
by day and by night and to overcome the 
opposition of escorting enemy destroyers 
while doing so, the destroyer has since become 
a vessel of considerable size with a relatively 
powerful gun armament. The eight British 
“Daring ” class destroyers being built, for 
example, are of 2600 tons with an armament 
of six 4-5in guns. At the same time, a 
destroyer’s high speed and manceuvrability 
make her very suitable for chasing and destroy- 
ing submarines. Indeed, at the outbreak of 
World War II, when we had only forty 
frigates and sloops, destroyers provided four- 
fifths of the 200 effective vessels available to 
deal with the thirty ocean-going German 
U-boats then in service. In this respect the 
position is very much worse to-day, for our 
frigates built during the war are too slow for 
the modern submarine and we have now only 
about 110 destroyers, compared with 160 
available in 1939, to cope with a very much 
larger force of potential enemy submarines. 
On the other hand, a heavy gun armament 
is not necessary for anti-submarine operations 
nor for a type of ship which has to be dis- 
patched here, there and everywhere to deal 
with local troubles prejudicial to British 
interests in peacetime. Until, therefore, 
there is a return to the battle fleet actions of 
past wars, the function of the destroyer— 
whether as an anti-submarine escort for the 
carriers of a Task Force, for anti-submarine 
operations, or for ‘‘ maid-of-all-work ” pur- 
poses—seems likely to be taken over by the 
fast, lightly gunned, ‘relatively economical 
frigate of new design which will be required 
in large numbers as anti-submarine escorts 
for convoys. The Third Sea Lord, in fact, 
recently stated at a launch of one of the 
“ Daring ”’ class that those ships were likely 


to be the last vessels to be built which would 
be recognisable as the conventional destroyer. 
Already six destroyers have been taken in 


hand for conversion into anti-submarine 
frigates and more are to follow this year. It 
must be emphasised, however, that con- 
version merely makes a destroyer more suit- 
able for convoy escort work. It does-not add 
to the number of anti-submarine vessels 
available. 


SUBMARINES AND ANTI-SUBMARINE 
VESSELS 


Little need be said about British sub- 
marines, which, in a war with Russia, will be 
employed mainly in reconnaissance duties in 





** AGINCOURT,"’ BATTLE CLASS 


THE ENGINEER 


enemy waters and in anti-submarine opera- 
tions. We have  fif y-seven—thirty-two 
operational and twenty-five in reserve—all 
completed during or since the war and none 
is now being built or projected. Several are 
being converted to higher speeds, by stream- 
lining and installing extra batteries, which 
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at 9 knots or 10 knots. But this ver, high 
submerged speed gives the submarine very | 
chance of “throwing off the scent” ang 

evading anything but a very fast surface 
vessel. And once outside the range of the 
surface vessel’s asdic installation she i; free 
to raise her “‘ schnorkel” above the su-face, 
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will enable them better to evade anti-sub- 
marine vessels and also provide realistic 
targets for the training and exercise of the 
crews of our own anti-submarine vessels. It 
is, in fact, the anti-submarine aspect of sub- 
marine warfare which is the major British 
naval problem to-day. According to un- 
official reports, Russia has 360 submarines in 
service and another 100 being built, but the 
figure of 280 completed vessels. given by 
high-ranking and authoritative United States 
naval officers, is probably nearer the mark, 
Making all due allowances for the poor per- 
formance of the Russian Navy hitherto, one 
has only to remember our difficulties in deal- 
ing with the thirty German U-boats available 
at the beginning of World War II to appre- 
ciate the menace which now confronts us. 
Still more serious is the warning given by 
the Minister of Defence that. many Russian 
submarines are of modern design. This means 
at the very least that many of them have been 














































DESTROYER 


built or converted to the design of the sub- 
marines which the Germans had put in com- 
mission at the end of the war—well stream- 
lined and with much more than the normal 
battery power, giving them underwater 
speeds of 17 knots or more for short periods of 
from half an hour to an hour. There is 
nothing new in principle about this design, 
for we ourselves developed a submarine 
during the first World War with an under- 
water speed of 15 knots for short periods, 
intended to catch up a U-boat sighted before 
the beam and making a passage on the surface 


start her diesel engines and leave the area. 

To counter the submarine with high sub- 
merged speed the following requirements 
must be met :— 

(1) Our 19-knot war-built frigates 
must be replaced by much faster anti- 
submarine vessels. We have I11 of 
these ships and forty-seven other frigates with 
a speed of 25 knots which were previously 
classed as “‘ Hunt ” class destroyers. 

(2) New tactics must be devised for a hunt- 
ing unit of three or more surface vessels when 
manceuvring to fire depth charges on a sub- 
merged submarine. The tactics used in the 
war required the surface vessels to manceuvre 
at almost double the speed of the submarine. 

(3) The asdic installation must be improved 
to operate at speeds above 18 knots, the 
maximum speed at which the instrument was 
reliable in the war. 

Given the necessary time and financial pro- 
vision, the first requirement can be met, for 
a suitable design for a fast anti-submarine 
vessels is now available. The other two 
requirements have been under investigation 
since the war and should also be capable of 
solution. Indeed, the Parliamentary Secre- 
tary to the Admiralty recently assured the 
House that the development of. anti-sub- 
marine detecting devices and weapons for 
both naval aircraft and surface ships is fully 
keeping pace with developments in the sub- 
marine’s power to evade and attack. 


(T'o be continued) 


——___—__—_—______—_ 


Extensions AT Works or GLACIER METAL 
Company, Lrp.—Work has started on the con- 
struction of a new building of nearly 25,000 square 
feet at the London works of the Glacier Metal 
Company, Ltd. The additional floor space provided 
by the extension will make possible rearrangements 
needed to relieve congestion and will permit a 
further increase of output. This extension, to- 
gether with the expansion of the company’s Kil- 
marnock factory, will provide a total factory 
floor area of approximately 415,000 square feet, 
nearly 30 per cent more than is in use at present. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY.— 
The Massachusetts Institute of Technology has 
decided to establish a school of humanities and 
social studies. In making this announcement 
recently, Dr. Killian, President of the Institute, 
said that the school would be responsible for pro- 
viding the “strongest possibie programme ’’ in 
general education for those studying in the fields of 
science, engineering and architecture. It would 
also be a centre for creative and professional work 
in such social sciences as economics, which were 
appropriate to an institute of technology. 
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CIVIL AIRCRAFT OF 1950 


ARMSTRONG WHITWORTH ‘** APOLLO" 


HANDLEY PAGE ‘** MARATHON’ 


CANADA ‘** JETLINER"’ 
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BRIDGES OF 1950 


ALUMINIUM ARCH BRIDGE AT ARVIDA, CANADA 


THE RECONSTRUCTED TACOMA NARROWS BRIDGE, U.S.A. 
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STEELWORKS EXTENSIONS IN 1950 


BATTERY OF OVENS AT FELL COKE WORKS, CONSETT 


SOAKING PITS, LYSAGHT'S, SCUNTHORPE 
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WARSHIPS Or 1950 








FRENCH BATTLESHIP “JEAN BART" 





H.M. Motor TORPEDO Boat ** P1602": 


Gor 
Per 
it ¢ 
tior 
whi 
buy 
ear’ 
the 
is a 
the 
Gov 
nise 
inte 
nan 
witl 
its | 
’ gair 
wou 
the 
bod: 
alre 
the 
£00 


prov 
inev 
H.M.A. * BATTLE’ CLASS DESTROYER ** TOBRUK "’ 


te 
OE a 


a es 











Jan. 5, 1951 


THE ENGINEER 


Labour in 1950 


By GERTRUDE WILLIAMS 
No. I 


OME years are a gift to the annalist. 

Certain events are of such outstanding 
importance Or certain developments are so 
obviously significant that he, or in this case, 
she, has nothing to do but record them. 
But the year 1950 was not of that sort. 
Looking back on it one sees no dramatic 
happenings and nothing which stands out 
as the dominant element in the year’s pat- 
tern. If one had to characterise it as shortly 
as possible, I think that the word “ uneasy ” 
would be the most appropriate. 


Economic BackGROUND 


It is true that the general economic back- 
ground is no longer as discouraging as it 
was. The productivity of the country is 
increasing and the dollar gap is not as for- 
midably wide. The devaluation of the pound, 
which forced us to cut down imports from 
the dollar area, combined with increased 
effort on this side of the Atlantic, have 
brought the sterling area much nearer to 


balancing its trade with America than 
seemed likely this time last year. The 
sterling area—yes; but—alas! not this 


country. For, though the end of Marshall 
Aid is @ matter on which we can congratu- 
late ourselves, for our courage in reducing 
our purchases, the closing of the gap is due 
much more to the greatly increased American 
demand for Commonwealth raw materials 
(consequent on the American rearmament 
programme) than to expanding exports of 
manufactured goods from the United King- 
dom. Here we are faced with the fact that 
devaluation, whilst compelling us to reduce 
our imports of food and materials, has 
made those we do buy more expensive and 
thus raised our cost of living; it is-just as 
important as ever for us to keep our export 
prices low and to concentrate our productive 
resources in the fields that are likely to find 
the largest markets abroad, and the restraints 
which this imposes on us all are being felt 
as more and more irksome. Naturally, it is 
the restrictions on wage increases which 
are the most deeply resented and through- 
out the year ominous cracks have appeared 
in one place after another in the policy of 
wage restraint. 
Wace Rates 
It is now nearly three years since the 
Government published the White Paper on 
Personal Incomes, Costs and Prices, in which 
it drew attention to the danger of an infla- 
tionary spiral if incomes continued to rise, 
whilst the goods their owners wished to 
buy were still searce. A rise in money 
earnings is illusory if the goods are not 
there to be bought; all that happens 
is a rise in prices and a scramble in which 
the weakest are pushed to the wall. The 
Government urged the community to recog- 
nise the fact that it would be in their own 
interest to subscribe to a self-denying ordi- 
nance, for wages never manage to keep pace 
with prices when inflation really gets into 
its stride; and in the effort to do so the 
‘gains made by the most powerful sections 
would introduce such severe strains into 
the economic system that eventually every- 
body would be worse off. In an economy, 
already distorted by post-war readjustments, 
the chase of too much money after too few 
goods would, the White Paper argued, 
prove especially disastrous, for it would 
inevitably result in such an increase of our 


export prices on the world markets as to 
make it wellnigh impossible to pay for our 
essential supplies of food and raw materials. 
Perhaps an even greater danger is that it 
would have continued to draw workers 
away from the essential export industries, 
whose selling prices must keep at least level 
with those of their rivals from other coun- 
tries, to the more sheltered industries pro- 
viding for the home market. 

This did not mean that workers were 
asked to leave every wage rate exactly 
where it happened to be when the White 
Paper was published in February, 1948. 
To put a complete stop on wage movements 
was recognised as both uneconomic and 
unjust and certain loopholes for advancement 
were, therefore, provided. There were 
circumstances in which a substantial rise 
in wages might be advocated on national 
grounds—particularly where it was hoped 
that higher earnings would attract additional 
workers into an undermanned industry, 
whose expansion was necessary to our econo- 
mic welfare, e.g., coalmining; and it was 
generally accepted that those groups of 
workers whose wages had remained excep- 
tionally low had a ial claim to con- 
sideration. But there could be no justi- 
fication for any general rise in money in- 
comes and trade unions were urged to take 
a realistic view of our economic position. 

When one looks back over the last three 
years, one cannot but be struck by the 
loyal response of the trade unions to this 
national appeal in circumstances which 
were exceptionally favourable to an aggres- 
sive wages policy. For the last ten years 
there has been practically no unemploy- 
ment and workers are well aware that the 
disappearance of a reserve of labour puts 
them in a very strong position to push their 
claims. Some unions, it must be admitted, 
have tried to take advantage of this unpre- 
cedented increase in bargaining strength 
but, by and large, surveying the whole 
field, one must agree that remarkable 
restraint has been shown. 

The Ministry of Labour and National 
Service makes a half-yearly survey of changes 
in wage rates and earnings based on the 
figures for April and October, respectively. 
The latest figures available at the time of 
writing (those for April, 1950) show that the 
average of all wage rates had risen by only 
10 per cent since June, 1947, during which 
period the Index of Retail Prices showed a 
rise of 14 per cent. Earnings, of course, 
had risen very much more than this: in 
manufacturing industries, by 20 per cent 
(and in coalmining and docks, by consider- 
ably higher percentages), due to decreases 
in the number of hours worked with conse- 
quent changes in the number of hours paid 
for as overtime, week-end and night-shift 
rates, to the extension of piece-work and 
incentive systems and increased output 
of the workers affected, and to changes in 
the proportions of workers employed in 
different industries. But the modest in- 
creases in the basic wage rates, on which 
earnings are calculated, is testimony to the 
sense of social responsibility that has charac- 
terised the majority of trade union officials. 


WaGE RESTRAINT 


At no time has it been easy for union officials 
to steer their members along this course, for, 










naturally enough, everybody hoped that 
the end of the war would mean the last of 
voluntary self-denial and a chance to make 
up the arrears of private demands for all 
the things they had gone without during the 
war years, but since the devaluation of the 
pound in September, 1949, it has become 
more and more difficult. The Trades Union 
Congress rather reluctantly pledged its 
support to the Government in the con- 
tinued maintenance of wage restraint and, 
in January, a year ago, called a conference 
of trade union officials, at which it urged 
them to accept the policy that no general 
demands for wage increases should be made 
unless the cost of living index went up by 
more than five points. It got its majority, 
but only just; for those voting against this 
recommendation represented only 700,000 
fewer workers than those supporting, and it 
was evident that the greatest uneasiness 
about the future was felt by everybody. 
There was no sudden and dramatic rush of 
fanciful wage claims as a consequence of 
this large minority vote, though there were, 
in fact, a considerable number of demands 
actually outstanding whilst the conference 
was in session. But there certainly was 
noticeable a definite easing of tension and 
there is no doubt that the majority of trade 
unionists began to feel that the official policy 
of restraint might be allowed to slip into 
the background—not specifically repudiated 
but ignored by common consent. 

This mood the T.U.C. did nothing to 
dispel and, indeed, the report on wage 
policy which it presented to its Annual 
Congress in September is evident of its 
ambivalence. On the one hand it provided 
an admirable review of the country’s econo- 
mic situation and warned its members 
not to be unduly optimistic in assuming 
that we were out of the wood. Many 
controls had, it is true, been lifted, produc- 
tivity was increasing and the dollar gap 
had been narrowed. But the position of the 
United Kingdom was still very serious ; 
Britain’s trade balance was nothing like so 
favourable as that of the remainder of the 
sterling area and the maintenance of our 
standard of living still depended primarily 
on Marshall Aid, which would soon cease 
to be available. Any big rise in export 
prices of manufactured goods would be 
disastrous and this would be the inevitable 
result. of-any appreciable increase in wages 
unless it was based on improved pro-- 
ductivity. At the same time the T.U.C. 
believed it could not impose a rigorous 
restraint policy on its affiliated members. 
It insisted that, in a democratic movement 
such as theirs, the General Council was 
powerless to compel any union to act in 
any particular way and admitted that, even 
had it had such power, it had no clear idea in 
what way to use it in the national interest. 
Greater flexibility of wage movements in 
the future, it believed to be inevitable ; 
but it had no guidance to offer how a for- 
mula by which this flexibility should operate 
could be devised. It decided that it must 
leave this to the good sense of the unions 
themselves though it was prepared to offer 
“ facilities for such consultation as affiliated 
unions may desire to assist them in the con- 
sideration of their problems.” 

Even this modest statement of policy 
was not accepted by the Congress. It 
rejected the report and insisted upon passing 
a resolution condemning wage restraint and 
demanding the statutory control of profits ; 
and this move has been the signal for a 
lively controversy on the whole subject of 
wage settlement. Is the traditional method 


of agreeing wages by collective bargaining 
L 











outmoded ? Does it, indeed, still operate, 
or is it only a facade hiding the true state 
of affairs, in which the National Arbitration 
and similar machinery really decides what 
wages shall be? Should the T.U.C. play 
a bigger and more definite role in wage- 
fixing? Should there be a National Wages 
Policy and, if so, by whom should it be 
enunciated and how should it be enforced ? 


A WaceEs Po.ticy 


Mr. Lincoln Evans, Chairman of. the 
Economic Committee of the T.U.C. and 
General Secretary of the Iron and Steel 
Trades Confederation, ridiculed the whole 
conception of a national policy. ‘‘ Those 
who cry out for a wages policy,” he wrote, 
“seem to have in mind some kind of Central 
Wages Authority, but we never get to the 
point where we are told how such an autho- 
rity, if established, would operate, or how 
particular claims would be judged or what 
yardstick would be applied.” And he 
concluded that it was wisest to leave the 
matter to be decided in the manner tra- 
ditional to this country, by collective bar- 
gaining between the organisations repre- 
senting the interests concerned. 

Though some licence must be allowed him 
for the kind of extravagant statement natural 
to polemics, Mr. Evans was being less than 
fair to his opponents. It is not true that 
no hint has been given of the form that such 
a wages authority might take nor that no 
effort has been made to formulate the prin- 
ciples on which it might operate. Two 
principal suggestions have been put for- 
ward: one is that the T.U.C. should under- 
take more positive responsibilities in co- 
ordinating the activities of its constituent 
unions and should ensure that no wage 
claim be put forward without its sanction ; 
the other proposal is that a Government 
body, with its wider knowledge of the needs 
of the country, be constituted for a similar 
purpose. Both schools of thought agree 
that the policy should be based on the same 
principles :— 

(1) That there should be no general 
increase in wage rates until the danger of 
encouraging the inflationary spiral is 
obviated. 

(2) That any wage movements should be 
directed towards bringing about the occupa- 
tional distribution of the population required 
by our present economic needs and 

(3) That any other wage increases should 
be concentrated on the lowest paid workers, 
or should be the reward of exceptional skill 
or industriousness. 

As things are at present it seems unlikely 
that either of these proposals will be acted 
upon. Mr. Evans has the support of the 
majority of his fellow trade unionists in 
his dislike of any over-riding authority 
and the Government has, many times, 
reiterated its belief in the value of free, 
collective bargaining, although it continues 
to exhort unionists to be reasonable and 
far-seeing in the use of their freedom. 

At first sight one is inclined to blame 
the T.U.C. for pusillanimity in choosing to 
play so inglorious a part, but a little reflec- 
tion is likely to make one’s judgment rather 
more charitable. A co-ordinating body, 
whose job it is to advise its members on 
the timing of their demands or on their 
chances of getting them satisfied, or whose 
main work is to prevent the “big bat- 
talions ” from crashing ahead to the detri- 
ment of weaker groups, may have a diffi- 
cult but not an impoesible task. But a 
positive wages policy, based on the prin- 
ciples enumerated above, is something en- 
tirely different, and very much more radical 
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than this. 
that it may need not only to counsel caution 
when some workers wish to demand a rise 
but actually that it may have to propose a 
decline relatively or absolutely where high 
wages might be keeping workers in a less 
essential industry when national interest 


It has to envisage the possibility 


required their movement to another. What 
representative body, whose membership 
depended on the vote of its constituent 
organisations, could be expected to face 
such a situation? Or how could it enforce 
its decisions in the face of wide disagree- 
ment amongst some of its sections? To be 
prepared to act in a consultative capacity 
and to be ready to bring all its persuasive- 
ness to bear “ behind the scenes ”’ is all that 
can sensibly be expected of it. 

The same is equally true of a statutory 
bedy, which, however constituted, would 
have, finally, to be responsible to Parlia- 
ment ; but here there is an added difficulty. 
It is dangerous to establish a statutory 
authority unless you are sure either (a) 
that its decisions will be generally accepted 
or (b) that there are adequate sanctions to 
enforce them if they are not. The experience 
of the last few years is enough to prove 
that you cannot compel groups of , orkers 
to refrain from making wage demands and 
that we have not yet discovered the means, 
if such exist, of preventing or punishing 
those who take the law into their own hands 
and strike to enforce their claims. More 
will be said on this point later. Here it is 
enough to point out that the establishment 
of a National Wages Authority in the face 
of the general opposition of the trade union 
movement could not be other than a failure 
in practice and must, therefore, be rejected 
as impracticable. : 


THE ATTRACTION OF HiGH WAGES 


Even if this practical difficulty did not 
exist, such a policy has little to commend 
it. We can talk glibly enough about the 
need to see that the wage rates in different 
occupations bear a sensible relationship to 
one another and that we should not allow 
wages in certain industries to draw away 
workers who are more vitally needed in 
others. But how we are to settle just what 
is a sensible relationship and how we are 
to ensure that the wages fixed do, indeed, 
attract labour where it is needed, is alto- 
gether another matter. The truth is we 
know very little about the factors operating 
in the choice of occupations and it is silly 
to pretend that we know more. Human 
beings are kittle kattle and a whole host 
of things, other than wages, have an influ- 
ence on their actions. The most apt illus- 
tration we could have of this thesis is to be 
found in the recent history of the coal 
mines. 

Coal is the only big natural resource we 
possess. It is not only the chief source of 
the power used in industry but it has always 
been one of our chief exports. Even in 
the lean ’thirties we were exporting at the 
rate of 40 million tons a year. But since 
the end of the war, though the demand has 
been eager, we have thought ourselves fortu- 
nate when we were able to spare a few 
miserable million tons or so. for our foreign 
customers and, this winter, the Government 
has already warned us that we have exported 
too much and that our coal supplies are 
unlikely to be sufficient to meet our home 
demands (for industrial and domestic pur- 
poses) if the winter is severe. With the 


memory of the fuel crisis of 1947 still fresh 
in mind, the Government must take the 
precaution of importing coal from abroad to 
build up a reserve. 


It seems a rather ridi- 
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culous situation that we should have to 
waste precious dollars in order to traisport 
across thousands of miles something of \-hich 
we have ample supplies under our own feet, 
The trouble is, of course, that it continues 
to remain under our feet—where it is no 
use to us—for lack of the miners to bring 
it to the surface. 

Until the beginning of last year, val. 
mining was one of the few occupations in 
which there were still special restrictions on 
the movements of workers. A man bet>,eer, 
the ages of eighteen and fifty, whose no:ma) 
employment was in coalmining, was not 
permitted to take employment in any « her 
industry unless for some special re:son, 
This ‘‘ ring fence ’’ was removed on Jan. :ary 
1, 1950, and miners no longer had to face 
any special restriction on their movements, 
At that time the Control of Engagemvcnts 
Order was still in force and miners, in com. 
mon with all other persons who wished to 
change their jobs, were compelled to make 
their choice within a certain number of 
“ priority’ occupations; but in March, 
this last of the “ labour controls ” surviving 
from the war, was revoked and all workers 
regained complete freedom from all statu- 
tory restrictions in their choice of work. 
Throughout the year the manpower position 
in the coal industry has consistently deterio- 
rated. At the end of 1949 there were 709,000 
workers on the colliery books; in October 
(the last month for which figures are available 
at the time of writing) the figure was 687,000 
and it is known that it has not increased 
materially since that date. During the tive 
weeks of September, 5420 persons were 
recruited to the industry and 9820 left; 
and this excess of wastage over recruitment 
is the usual experience each month. ‘his 
constant drain is even more serious than 
appears at first sight, for the present coal- 
mining population is greatly weighted in 
the older age groups. During the bitter 
and prolonged depression between the two 
wars more than a quarter of a million men 
left the industry in search of other employ- 
ment and it was, naturally, the younger men 
who left. During the war years the same 
thing happened. At one time in the early 
part of the war, and particularly after the 
fall of France closed the northern ports of 
Europe to our coal shipments, there was a 
considerable amount of unemployment in 
certain coal fields and many thousands of 
young men joined the forces or moved to 
munitions where the shortage of labour was 
acute. It is true that, later on, some part 
of this was made up by the drafting of the 
“* Bevin boys ”’ into the pits but few of these 
elected to remain when demobilisation gave 
them back their freedom of movement. 
As a result of this threefold exodus of young 
men, there is an exceptional preponderance 
of middle-aged and older workers in this 
industry and, in the natural course of 
events, a serious amount of wastage is to 
be expected. Present recruitment must 
exceed current wastage unless we are to 
find ourselves with a greatly reduced per- 
sonnel of fairly elderly people within the 
near future. 

An immense amount of effort has been 
put into this job of attracting and retaining 
increased, numbers of workers but with how 
little success the melancholy figures quoted 
above bear witness. It cannot be primarily 
a question of wages, for miners earn more 
than any other group. The average weekly 
earnings of all adult males in manufacturing 
industries, transport, public utilities, build- 
ing, &c., was (in the middle of the year) 
145s. 9d., and in manufacturing industries 
alone, 151s. 8d. The highest average was 





—o corns 


Aa fA ao 


a. 


a an x gos eee eae. ae eee 6 2 6. Ee 








Jan. 5, 1951 


earned in metal manufacture with 166s. 3d. 
At the same time, the average weekly earn- 
ings in coalmining, including all ages and 
all classes, youths as well as men, surface 
as well as underground workers, was 179s. 
and if we take underground workers alone 
(where the loss of manpower has been par- 
ticulurly noticeable) the figure was 190s. 11d. 
The .omparable figure for the present period 
will be appreciably higher still, for, after 
months of negotiation, the National Reference 
Tribunal for the coal industry recently 
gave a judgment allocating a further three 
and « half million pounds a year to wages. 
The actual division of this sum was left to 
negotiation between the union and the 
National Coal Board, with the instruction 
that emphasis should be put on improving 
the position of the lower grades of workers. 

Nor is it only in wages that improvements 
have been introduced. The five-day week 
was one of the first concessions of the 
National Coal Board: great efforts have 
been made to increase the amenities of the 
coal areas and high priority in house build- 
ing has been granted, and schemes have 
been introduced whereby the ambitious 
young man has a chance of rapid promotion 
to managerial positions. Yet, despite all 
this, manpower figures continue to fall. 
It is evident that we still know very little 
about the drawing power of any of the fac- 
tors that go to make up a worker’s choice 
and yet we continue to talk about a National 
Wages Policy as if, had we only the will, 
we should have no difficulty in fixing such 
well-adjusted rates of pay as to attract the 
requisite numbers of workers into which- 
ever occupations we wished to expand. 

It is possible that if wages could be raised 
by some dramatic amount—say, to £20 a 
week—a larger number of men might be 
persuaded to enter the pits. Such a thing 
is, of course, out of the qugstion for, not 
only would it raise costs of production of 
manufactures disastrously, but it would 
bring untold hardship on the domestic user. 
Most wage changes have, indeed, to be made 
within a relatively narrow margin and, 
consequently, do not have a marked influ- 
ence on the numbers offering themselves 
for employment, nothing like the quick 
effect that price movements have on the 
demands for ordinary commodities that can 
be easily packed and despatched toe any 
part of the world. 

But even if doubling wages brought more 
men into the mines it is not at all certain 
that it would greatly increase the quantity 
of coal and that is what matters. No prob- 
lem has proved more difficult to solve than 
that of absenteeism in this industry. Of 
course, a certain amount is beyond the 
workers’ control—sickness, accident, sudden 
domestic emergency, and so on—and the 
sickness rate is Jikely to be particularly 
high when so large a proportion is in the 
older age groups. But half the absenteeism 
is voluntary and, despite all efforts to per- 
suade employees to regular work, even to 
the extent of dismissing workers persistently 
guilty of absenteeism, the percentage of 
absenteeism is still over 12 per cent for all 
mineworkers and 14-5 per cent for those 
on the coal face. Evidently a very large 
proportion find that the amount they can 
earn in three or four shifts is enough for 
their needs and they prefer more leisure 
above ground to harder work and a higher 
material standard of living. A further 
increase in wages might then have the effect 
of reducing still further the number of shifts 
worked, so that we should have the same 
amount. of coal but at much higher costs of 
production ! 
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In view of our slender reserves of coal, 
the N.C.B. has recently urged miners to 
consent to work a Saturday morning shift. 
There has been some response and a fair 
number of pits have been at work but it is 
yet too soon to see what difference this will 
make. A reduction in absenteeism is usual 





before Christmas, as it is before the August 
holidays, when workers are eager to increase 
the size of their pay packets to help meet 
their extra expenses. The test will come 
in January and February—the months 
when there is generally a drop in atten- 
dance. 


(T'o be continued) 


Aeronautics in 1950 


No. I 


pjpoanie the latter stages of 1950 the atten- 
tion of aeronautical engineers became 


focussed upon the military aircraft situation. . 


With the 8.B.A.C. air display in mind, it was 
generally conceded that Britain had won a 
five-year lead in the development of “ turbo- 
propeller ” and turbo-jet airliners. It seemed 
likely, in fact, that British gas turbine aircraft 
would soon dominate the world’s air lines. 
Furthermore, British manufacturers were 
able to demonstrate.a wide range of research, 
experimental and prototype aircraft. But 
towards the year’s end doubt was expressed 
as to whether such diverse deployment of 
our limited resources upon future require- 
ments was advisable in view of the deteriora- 
tion of international relations during the 
past three years and in the light of reliable 
estimates about the character of mili- 
tary forces, which might become hostile 
in the near future. On the one hand, the 
objections to miass-producing what are 
really interim research aircraft are obvious 
enough. Yet, on the other hand, the present 
limited strength of our air force deprives it of 
real effectiveness against weapons even of 
considerably older vintage. The completion of 
orders recently placed by the Ministry of 
Supply will probably make available the most 
advanced aeronautical weapons in the world. 
But shall we have enough of them ? 


EXPERIMENTAL AND RESEARCH MILITARY 
AIRCRAFT 


The military aircraft which were demon- 
strated during the year can leave little doubt 
about the quality of our research and design 
potential. Distinct research emphasis, par- 
ticularly in this country, was directed during 
1950 towards the attainment of the potential 
trans-sonic properties of the delta wing 
form, although results of this form and the 
effects of sweep back have so far not 
been as satisfactory as theory suggested. 
During the year at least two of these delta 
wing aircraft were first flown. The Avro 
“707B” is a slightly modified version of that 
which crashed shortly after its first flight 
in 1949. Early flight experience with this 
type of aircraft has been attended with 
considerable hazard and the Avro “707B” 
is believed to be solely concerned with 
investigations in the sub-sonic speed range. 
The aircraft is fitted with a Rolls-Royce 
“Derwent” jet engine, giving 3600 lb 
thrust. The other delta wing machine, 
the ‘“ P111,” was made by Boulton and 
Paul Aircraft, Ltd., and first flew in October. 
Although basically similar to that of the 
“*707B,” the wing of this machine has a 
significantly smaller thickness to chord 
ratio, throughout the span. The aircraft 
is to be used for high speed aeronautical 
research. It is fitted with a Rolls-Royce 
“Nene” engine, providing a thrust of at 
least 5000 lb, a figure which suggests a 
power loading, for so small a machine, in 
keeping with the increased drag coefficients 
in the sonic region. The “Plll” has 


detachable tips to the wings and rudders. 
The premature wing tip stall and other 
aspects of this aerofoil contribute to the 
present high landing speed and different 
landing techniques are being developed. 
Those used with the “707B” include the 
deployment of an anti-spin parachute from 
the tail prior to touch-down, which increases 
the drag and probably improves the approach 
angle. The other method of increasing the 
drag is that of continuing to raise the nose 
after touch-down as long as the ailerons 
remain effective, resulting in the position 
shown in the photograph, reproduced on 
Plate 8. 

Similarly, the necessity of delaying the 
onset of compressibility effects and of ensur- 
ing longitudinal stability has led to the 
adoption of swept-back wing surfaces on 
all fighter aircraft, which hope to attain 
near-sonic speeds. The use of variable inci- 
dence tail-planes has become necessary 
to meet the large changes of trim which 
can occur at these speeds and throughout 
the speed range, and which would cause 
stalling of fixed tail- planes; power- 
operated controls are known to be fitted 
to at least one of our latest fighters. 

The most noteworthy British aircraft in 
this category are the ‘“ 535,” (Plate 8) made 
by Vickers-Armstrongs, Ltd., and the “1081” 
of the Hawker Aircraft Company. Both 
these aircraft are developments of experi- 
mental types, which flew in 1949, and are 
each fitted with a Rolls-Royce “ Nene” 
giving 5000 Ib thrust at 12,500 r.p.m., 
which can be augmented in both aircraft 
by the reheat installation in the tail exhaust 
pipe. The Hawker “1081,” which is to be 
produced in Australia, has a wing area of 
258 square feet, with 35 deg. sweepback 
along the quarter chord line and a constant 
thickness/chord ratio of 10 per cent. The 
tail surfaces are similarly swept back whilst 
the tail plane incidence can be varied. 
The boundary layer “fences” for thwarting 
the outward wing-tip air flow can be clearly 
seen on the photograph reproduced _here- 
with. The Hawker “535” has similar 
characteristics to the earlier “510,” which 
had 40 deg. sweepback. The “535” now 
has a wing area of 295 square feet and a 
fuselage length of 510ft. The Hawker 
“535° particularly, achieved remarkably 
low landing speeds when flying at Farn- 
borough during the air display. The speeds 
appeared to be appreciably less than 100 
m.p.h. This is particularly significant in 
view of the premature tip-stall and loss of 
lateral control with which the swept-back 
wing is associated at low speeds and which 
is usually aggravated by the fact that the 
slotted flaps serve only to delay the stall 
on the centre section of the wing. 

The aircraft has particularly large chord 
flaps and adopts a finer approach angle, 
reminiscent of the ‘‘ Tiger Moth,” before 
touching down on its main wheels and 
retractable tail-wheel and, finally, dropping on 
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to the nose-wheel. Subsequent to the air 
display, the earlier type “ 510 ” was success- 
fully landed on the aircraft carrier “ Illus- 
trious,”’ a very stern test of low-speed hand- 
ling characteristics. There are no aero- 
dynamic reasons why these aircraft should 
not be capable of speeds in the region of 
700 m.p.h. 

Another aircraft which was used exten- 
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is that of passenger accommodation within 
the wing contours and a machine geometri- 
cally suitable for this purpose would require 
@ minimum span of about 160ft, with a 
weight of about 200,000 Ib. 

ing the year three new cloud and 
night interceptor aircraft made their first 
appearance. The de Havilland ‘‘ Venom” 
112, Mark II, with a single D.H. “ Ghost ” 
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to a wing section of very great thiclnogs. 
chord ratio. The aircraft is shown below, 
flying over typical Canadian scenery. 


Bomprna AIRORAFT 


The worth of jet fighters in the role of 
tactical ground attack aircraft has been 
under intensive review during the vear, 
In this category the Gloster Aircraft Com. 
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sively during the year for research purposes 
was the Armstrong-Whitworth “52” Fly- 
ing Wing. Investigations undertaken with 
this craft were concerned with flutter and 
vibration characteristics of swept-back 
wings and the behaviour of laminar flow 
aerofoils in flight. This machine is one of the 
most advanced research aircraft to be made 
both from engineering and aerodynamic 
considerations. The object of such a design 
is to eliminate the drag from the fuselage 
and tail-planes along with interference drag, 
the cause of the bulk of parasitic drag of 
the conventional aircraft. 

If the profile was also designed to give 
a degree of laminar flow in the boundary 
layer, such a machine would be ideally 
suited for very high speeds, for it is 
estimated that the profile drag could be 
halved, thus reducing the total drag by 
one-third. The all-up weight of the “ AW52 ” 
is 33,000 lb, the wing span 90ft, and the 
area 1314 square feet. The outer skin 
and internal corrugations were rolled to 
profile before assembly in special jigs, 
and the finished surface showed variations 
of less than two thousandths of an inch 
from the ideal profile. Laminar flow has 
been realised up to 60 per cen chord and the 
peak suction was placed at 55 per cent. 
The outer wing sections are swept back 
35 deg. and incorporate a boundary layer 
control suction slot at 50 per cent chord, 
which is directly connected to the air intakes 
of the Rolls-Royce “Nene” jet engines. 
This use of forced boundary layer control 
is only designed to combat the tip stall 
during the landing operations with this 
machine, and was chosen in preference to the 
leading-edge slots which would have dis- 
turbed the laminar flow characteristics. 

Investigations are being conducted else- 
where on the use of full boundary layer 
control throughout the speed range, which 
has been made practical by the advent of the 
gas turbine. But whilst the aircraft is inhe- 
rently stable, the weight being concentrated 
in the wing, the small moment now pro- 
vided by the design denies the wing a high 
Cy, max and this yet remains a problem. 
A further limitation incurred by the design 
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of 5000 Ib thrust, is a development of the 
earlier “ Vampire” and embodies side-by- 
side seating of the pilot and radar operator, 
which besides being more convenient has 
psychological advantages. The “ Meteor ” 
“N.F.11 ” (Plate 8), produced by Sir W. G. 
Armstrong-Whitworth is fitted with two 
Rolls Royce ‘‘ Derwent ” jet engines, and is 
a variant of the Mark VIII “ Meteor.” The 
machine is liberally equipped with radar, 
radio and other navigational equipment 
and carries vertical as well as wing drop 





“AW52"" FLYING WING 

pany, Ltd., exhibited, at Farnborough, 
a yet further version of the “ Meteor” 
Mark VIII, displaying possible alternatives 
of its maximum armament load, which can 
consist of four 1000 lb bombs or twenty- 
four 95 Ib rocket projectiles and four 20mm 
cannon with 600 rounds. With the cannon 
removed external fuel tanks of 580 galls. 
capacity, can be fitted, which increases 
the total fuel carried to 1000 galls. When 
fitted with six rocket-assisted take-off units 
the thrust from the twin Rolls-Royce “ Der- 
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tanks. The operator is seated directly 
behind the pilot. The span of the “ N.F.11 ” 
is 43ft and the length 48ft 6in. An entirely 
new aircraft in production for the R.C.A.F., 
during the year, was the Avro Canada 
“CF-100.” It is believed to be the fastest 
twin-engined interceptor yet flown. The 
aircraft is to be finally fitted with Avro 
“ Orenda”’ axial-flow jet turbines, which 
have a similar rating to the Rolls-Royce 
“ Avon” engine. Armament is thought to 
consist of 30mm cannon. . An interesting 
aerodynamic detail of the “ CF-100” is the 
wing-root fillet between the closely mounted 
nacelles and the fuselage, which amounts 


went ” engines of 3600 lb s.t. is augmented 
by a further 9000 lb. Provision is made 
also for ground landing arrester gear. An 
equally versatile machine is the de Havilland 
“Vampire”? Mark V, with an armament 
of four 20mm cannon, eight 60 Ib rocket 
projectiles and two 500 lb bombs. A more 
powerful version of the “ Vampire” is 
now in production and is known as the 
“Venom.” This machine is fitted with the 
larger “Ghost” engine, of 5000 Ib s.t. 
Statistics of some interest with respect to 
the vulnerability of either axial-flow or 
centrifugal-flow gas. turbine aircraft have 
been released from the Korean campaign. 
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These figures show that whilst 57 per cent 
of the fighters engaged were jet-propelled, 
only 24 per cent of the casualties were in 
this category. 

The “Canberra” Mark BII is the latest 
mark of the only jet bomber yet announced 
in this country. The power plant still con- 
sists of two Rolls-Royce ‘‘ Avons ”’ axial-flow 
jet-turbines—of unspecified mark—but the 
aircraft is now designed for a crew of 
three and incorporates a transparent nose. 
This tactical bomber has demonstrated 
speed and manouvrability characteristics 
comparable with those of high-speed fighters 
and is regarded highly by American military 
services. The “ Canberra ”’ is to be produced 
by the designers, the English Electric. Com- 
pany, Ltd., and also by A. V. Roe and Co., 
Ltd., Handley Page, Ltd., and Short Bros. 
and Harland, Ltd. 


NavaL AIRCRAFT 


Satisfactory deck-landing trials of three 
further naval aircraft, which have been 
designed to suit a specification known as 
the ‘‘GR.17,” suggests an early conversion 
of all naval tactical aircraft to jet or “ prop- 
jet” propulsion. The carrier-borne “ Y.A.1 ” 
made by Blackburn and General Aircraft 
Company, Ltd., and the Fairey “17” 
made by Fairey Aviation Company, Ltd., 
are intended ifically for detecting and 
destroying submarines, with Schnorkel 
or other modern devices and have been 
fitted with retractable radomes and long, 
capacious bomb trunks, capable of holding 
a large, mixed load of attack weapons. 
Included in this armament are probably 
devices known as “ Sonobuoys,” about which 
certain information has now been released. 
These Sonobuoys are dropped by para- 
chute to a specific pattern in the locality of a 
submarine, detected by the aircraft’s equip- 
ment. Each floating Sonobuoy then lowers a 
hydrophone and extends its own aerial. 
According to the signal strength received at 
the aircraft carrier from each buoy and from 
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a knowledge of their location a submerged 
submarine can be more or less exactly 
located. Both these aircraft are fitted with 
the Armstrong-Siddeley ‘‘ Double Mamba ” 
propeller turbine, driving counter-rotating 
coaxial, four-bladed airscrews. This unit 
develops 2820 h.p., with 240 Ib jet thrust 
when travelling at 400 m.p.h., and 14,500 
r.p.m. This side-by-side installation pro- 
vides a high power to weight ratio for take- 
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off conditions, yet permits great fuel economy 
when cruising at low power on one engine 
to obtain maximum endurance. Some 
hundreds of hours flying experience have 
now been obtained with these two aircraft 
and although the Fairey “17” was the 
first turbo-propeller aircraft to land on an 
aircraft carrier, both have now completed 
deck landing trials. As a result of this 
experience, the “ Y.A.1 ”” has now a greater 









replace the “Sea Hornet” for night and 
cloud interception duties. As we have 
already mentioned, deck-landing trials are 
in progress with “swept-back” wing air- 
craft and there is further experiment with 
“skid landing”’ techniques, using rubber decks. 
With the completion of the third prototype 
jet-propelled flying-boat fighter, Saunders- 
, Ltd., was able to continue flight 
testing with this aircraft. The advent of the 
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wing area, the aspect ratio having been 
increased to reduce the induced drag when 
cruising for endurance. The third machine 
adapted to suit the “G.R.17” specification 
is the Short “S.B.3.” This machine is 
fitted with a single “Mamba” engine 
under each wing and does not appear to 
employ any residual thrust to augment the 
airscrew torque. 

The carrier-based Westland “Wyvern” 
“T.F.2” torpedo strike fighter is powered 
by the Armstrong-Siddeley ‘ Python” 
turbo-prop engine, which develops 3680 
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h.p. with 220 lb thrust jet at 400 m.p.h. 
The formidable armament of this aircraft 
consists of a special torpedo, sixteen 90 Ib 
rocket projectiles and four 20mm cannon. 
For defence purposes the Vickers Super- 
marine ‘“‘ Attacker ” will soon be available 
for squadron service as will the Hawker 
“Sea Hawk.” Both aircraft are fitted with 
Rolls-Royce ‘“‘ Nene ” jet-turbines of 5000 Ib 
s.t. The de Havilland “Venom” is to 


gas turbine has removed the complications 
of propeller-water clearances and the rela- 
tively high strength and weight charac- 
teristics of the hull are no longer so unfavour- 
able when compared with the increasing 
structural weight and landing speeds of 
carried-based fighters. The aircraft is fitted 
with two Metropolitan-Vickers “ Beryl ” axial- 
flow jet engines of 3500 lb s.t., mounted in 
the hull. The span is 46ft, length 50ft, 
height 17ft, and beam 6-83ft. Though this 
machine is not fitted with “ sweep-back ” on 
any surface a high speed design is available, 
which could accommodate more powerful 
engines should future policy require such a 
machine.. The ‘American government is 
kept informed of development trials with 
the ““SR/AI” and is believed to have a 
very high-speed machine under develop- 
ment, with specially-shaped hull and fared 
chines, giving it parity with the most ad- 
vanced land-based fighters. 

Although significant progress was no doubt 
made during the year with guided missiles 
and rocket-propulsion generally, information 
was withheld. Details are available, how- 
ever, of a “pilotless” aircraft which flew 
in Australia. This aircraft is 22ft long, with 
a wing-span of about 20ft and is fitted with 
the A.S. ‘“‘ Adder” axial-flow jet engine 
of 1100 Ib s.t. The diameter is 20in and the 
engine has a weight of only 5501b. Whilst 
the radio-control equipment is being deve- 
loped the aircraft is provisionally béing flown 
manually... The final version. will then be 
powered by a “Viper” engine of similar 
design, but providing a thrust of 1500 1b and 
weighing 400 Ib. The life of the engine will 
only be a few hours and aircraft and engine 
will be “ expendable.” 


(To be continued) 
———— ~——_—__ 


Rat Wagons EtHytene OxipE.—In co-opera- 
tion with Petrochemicals, Ltd., British Railways 
has built’ ten. special rail tank cars for the convey- 
ance of ethylene oxide in liquid form, under pres- 
sure, between Partington and Continental destina- 
tions via the Harwich-Zeebrugge train ferry ser- 
vice. The ‘tank cars, which have been constructed 
to comply- with Home Office and Continental 
requirements, are of fabricated construction and 
they each have a capacity of 74 tons net liquified gas, 
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Shipbuilding and Marine Engineering 
in 1950 


No. I 


T the end of 1949 the outlook for the 

British shipbuilding industry was far 
from prosperous, orders were extremely 
scarce and several yards had empty berths 
with the prospect of more becoming vacant 
within a short time. During the early 
months of 1950 the dearth of orders 
persisted and one yard had actually reached 
the point of launching its last ship when a 
change came over the situation, orders began 
to be placed and the horizon of unemploy- 
ment to recede. The new orders booked 
last year were about treble the 1949 total 
Numbers of oil tankers were being built 


dates became too remote. From the latest 
available shipbuilding returns it is possible 
to estimate that the ships completed in 1950 
exceeded 1,300,000 tons, a figure slightly in 
excess of the 1949 total, and that the total 
of new orders was in excess of deliveries. 
The position with regard to raw materials 
was satisfactory throughout the year, steel 
supplies were adequate, but it is anticipated 
the position with regard to non-ferrous 
metals will be adversely affected by the 
rearmament programme. It is expected that 
the industry will achieve at a tonnage 
approaching 1,500,000 in 1951, and continue 
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price, and firm delivery dates. The ship. 
builders, in reply, pointed to their offort 
to speed delivery and to reduce costs hy the 
many extensive schemes of modernisation 
of their yards, especially for prefabricution 
and welding, which had been undertaken 9 
heavy capital expenditare. Unfortunately, 
economies so effected influence less thin 2 
per cent of the total cost, because ship. 
builders, being mainly assemblers of an end 
product, are not in a position to control 
prices and delivery of equipment supplied 
by outside contractors. The  situstion 
actually worsened during 1950, because the 
threatened nationalisation of the steel 
industry and the effect of rearmament and 
the war in Korea upon the prices of raw 
materials introduced further elements of 
uncertainty, so that builders were more 
than ever reluctant to commit themselves 
on the trend of prices or on delivery dites, 
Repeated appeals were made by eminent 
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and the majority of the new ships ordered 
were placed by the oil companies. However, 
a number of high-class cargo and passenger 
vessels are now on the shipbuilders’ books, 
so that the building programme for 1951 
presents a more balanced appearance. The 
expected run of orders for tramp steamers 
did not materialise. Those placed were just 
enough to help the builders who specialise 
in this class of tonnage. But generally 
tramp owners continued to hold their hands 
while the market remained uncertain. The 
policy of bulk buying had a considerable 
effect upon chartering and the efficient use 
of shipping. For it has precluded tramp 
ships from using the advantage upon which 
their success primarily depends, namely, 
the ability to offer a range of loading and 
discharging ports and facilities for resale of 
eargo while on passage. The changing 
pattern of export trade from bulk to parcel 
cargoes outwards makes deep holds uneco- 
nomic, but the recent introduction of the 
“Mezzo ”’ deck grain division, which forms 
a temporary additional deck for the stowage 
of parcel cargoes, points the way to obtaining 
a more favourable return on tramp tonnage. 

At the end of 1950 there was another 
rush to place orders for various classes of 
tonnage ; no doubt the influence of events in 
Korea, the rise in commodity prices, together 
with expanding trade and a sharp rise in 
freight rates had persuaded reluctant owners 
to contract for new ships before delivery 


to give employment to a labour force which 
is greatly in excess of the pre-war figure. 
The total number of ships on onder at the 
end of 1950 was approximately 600, and 
represented 3,500,000 tons as against the 
post-war peak figure of 4,500,000 tons in 
1948. At current prices the book value of 
the orders in hand amounted to £280,000,000, 
which included £90,000,000 on foreign 
account. Half the ships were on the berths 
and half have yet to be laid down, slightly 
over 50 per cent were on oil tanker account, 
over 25 per cent were cargo and passenger 
liners, and the remainder comprised tramps, 
coasters and other small craft. Of the 
ships being built 70 per cent were for British 
owners and the balance were for export, and 
the total represented about 40 per cent of 
all the ships under construction throughout 
the world. Some recession from this high 
figure may, however, be in prospect owing 
to the competition of Japan, Italy and 
Germany. 

The competition of German builders is 
especially likely to grow. For the Peters- 
burg Agreement, which limited the size of 
ships to be built for export by Germany, 
was set aside during 1950 so that Germany 
can now compete on level terms with other 
shipbuilding countries. 

The main themes of speeches made_ by 
shipowners at launches throughout the year 
were calls for reductions ia costs, the resump- 
tion of the placing of contracts at a fixed 
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shipping men during the year for the recon- 
sideration of the taxetion burden and the 
national policy of ship sales, and these 
questions have a very direct bearing upon 
the ordering of new ships and the main- 
tenace of the shipping fleets at a high level 
of efficiency. The remarks of shipowners 
were to the effect that the continuance of 
the policy of restricting the sale of ships 
abroad to those over fifteen years old had 
a damaging effect upon the reconstruction 
of the British merchant marine and had 
helped to hold back orders for new tonnage. 
Foreign owners acquired new and efficient 
tonnage to the detriment of British lines. 
It is, indeed, difficult to understand why new 
but not old ships can be sold abroad! , 
Shipping contributes up to £100,000,000 per 
annum to help the oversea balance of pay- 
ments of this country and it is therefore obvious 
that the efficiency of the fleets should be 
maintained by a steady replacement of 
old by modern tonnage. But taxation 
amounting to nearly 60 per cent of the profits 
does not allow sufficient funds to be set aside 
for financing new building and, with more 
than 30 per cent of our ships now over twenty 
years old, the matter is of pressing importance, 
especially in the interests of continued full 
employment in the industry. A suggestion 
put forward during the year by Sir Ernest 
Murrant to alleviate the situation, was that 
a portion of the taxation, raised from assess- 
ment on reserves, set aside for the replace- 
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ment of obsolete tonnage, should be held in 
escro’’ and that shipowners should be able 
to drew on the fund to defray, in part, the 
cost of new tonnage. 

In addition to higher material and labour 
costs, increased speed requirements and the 
need to meet international agreements on 
safety measures and the greatly improved 
standards of crew accommodation were 
contributory causes during 1950 of the 
continued rise in prices, which reached a 
figure approximately 300 per cent above the 
pre-¥s ar level. 


BRITISH SHIPBUILDING RESEARCH 


The British Shipbuilding Research Asso- 
ciation, under the direction of Dr. Livingston 
Smith and the Research Council, continued 
to be very busy during 1950. Its work was 
very well surveyed in a paper given by 
Sir Maurice Denny at the joint summer 
meeting of the Institution of Naval Archi- 
tects, the Institution of Engineers and Ship- 
builders in Scotland, and the North-East 
Coast Institution of Engineers and Ship- 
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during the year was that in connection with 
the “Lucy Ashton” trials, an account of 
which appeared in our August 25th issue. 
They have been undertaken for the 
purpose of making full-scale measurements 
of resistance in order to check those predicted 
from tank-tested models. The ‘“ Lucy 
Ashton,” it will be remembered, is propelled 
by jet engines, and began running a series 
of trials in the Gareloch in August. The 
results, when published, may cause a revision 
of the technique of interpreting tank results 
and possibly even that of carrying out tank 
tests. 

The subject of ship strength is being studied 
and a number of experiments are in hand 
at Glengarnock, where full-scale structural 
component tests are being carried out. A 
new machine for applying axial and lateral 
loads was practically completed and in the 
near future it is intended to test stiffened 
plating, side framing, bulkheads acting as 
girders and pillars with side loads. 

Work on vibration in ships continued to 
receive close attention and, by the use of a 
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made, and preliminary trials were held 
during the year to determine the suitability 
of the Farnborough indicator. Bearing 
design is under review with particular 
reference to the oscillating bearing. A 
special machine was designed and built to 
assist in-the study of this problem and 
interesting results are now being obtained. { 

The water-tube boiler, mentioned in our 
report last year as being under construc- 
tion, was completed and installed at the 
Royal Technical College, Glasgow, where 
problems connected with natural circulation 
and with heat transfer are being studied. 
Another boiler problem, which continued to 
receive close attention, concerns the corrosion 
of tubes in Scotch boilers and the Association 
is investigating means of improving the 
corrosion-resistant properties of mild steel 
tubes by a series of accelerated corrosion 
tests at the Chemical Research Laboratory, 
Teddington, on various types of tubes fitted 
in experimental boilers. Full-scale sea- 
going tests are also in hand. 

A prototype device for checking the 





builders, held in Newcastle-on-Tyne, entitled 
“The British Shipbuilding Research Asso- 
ciation: The First Six Years,’”’ abstracts of 
which appeared in our issue of July 14th. 
Research work, formerly carried on inde- 
pendently by several firms is, of course, now 
done by the Association. Thereby inter- 
change of information between firms has 
been stimulated and data provided to 
improve products. The paper recorded 
current work and commented upon new 
investigations into problems concerning 
resistance, propulsion, structures, machinery, 
materials vibration, equipment and -per- 
formance. As a measure of the Association’s 
activity it can be stated that some fifty 
research reports were circulated during the 
year and many papers were read before the 
technical institutions describing research 
work which was carried out on behalf of 
the Association by teams at various uni- 
versities. In addition there were two papers 
giving the results of private investigations 
which were made available through the 
Association, one by the permission of the 
Herring Board, and the other by permission 
of the Irawaddy Flotilla Company, Ltd. 
Many of these papers were reviewed in the 
technical Press. 

The most important new work to be started 
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vibration exciter, it was found possible 
to stimulate measurable vibration amplitudes 
so that the investigators could determine 
ranges of vertical and longitudinal critical 
frequencies for a particular ship. Conditions 
obtaining in passenger accommodation are 
of considerable importance and, to provide 
fundamental data for future study, a member 
of the staff made two round voyages to 
Australia. The ventilation of cargo spaces 
is of major importance to the shipowner, 
especially to prevent cargo sweating, and a 
preliminary investigation was made to estab- 
lish the factors affecting various cargoes 
and the efficiency of mechanical ventilation 
and drying equipment. 

Turning to propelling machinery the 
opinion has been expressed that improve- 
ment in the scavenge process will largely 
decide the future of the two-cycle marine 
diesel. For the study of this problem 
two single-cylinder, opposed-piston experi- 
mental engines of 5in bore by 15in stroke are 
being built by Vickers Armstrong and Co., 
Ltd., at Barrow. Experimental work will 
be undertaken in the company’s research 
department. An endeavour to assess more 
accurately the mechanical efficiency of 
diesel engines by means of a new technique 
for measuring indicated horsepower is being 





accuracy of measured-mile trials underwent 
preliminary tests. This is a radar device 
which can be coupled into the ship’s plan 
position indicator, and an essential condition 
for successful operation is that the perform- 
ance of the plan position indicator should be 
in accordance with specification. 

Work progressed, under the direction of 
Dr. T. W. F. Brown, at PAMETRADA, and, 
as described in THe ENGINEER, June 16th, 
members of the technical Press were able to 
visit the station on May 26th to see the pro- 
gress made in the building of the gas turbine, 
the shop testing of the turbine machinery 
for the “ Daring” class destroyers, and to 
examine the numerous electronic instruments 
and other devices developed for the accurate 
measurement and recording of quantities 
not usually measured. 

A set of machinery for the ‘“ Daring” 
class destroyers occupied the test bed for 
some months. Its efficiency and performance 
were checked and exhaustive consumption 
trials with the machinery running at varying 
percentages of full power were carried out, 
Other tests included manceuvring from cold 
to full power, working under standby con- 
ditions and “crash” stop to full astern. 
Numerous associated research items have 
been engaging attention, such as examination 
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of torque distribution between pairs of 
quill shafts, axial vibration, back-to-back 
test in gears, tests on fluid couplings and 
condenser gas flow conditions. 

Many design inquiries for machinery 
covering a range of powers were handled. A 
particularly interesting design was for a 
total of only 800 s.h.p. on two shafts for a 
river steamer and another for 12,500 s.h.p. 
machinery. It has h.p. and lp. turbines 
driving through articulated double-reduction 
gearing and two astern turbines and is 
intended for the new 28,000-ton oil tenkers 
being built for the British Tanker Company, 
Ltd., one of which was launched recently at 
Barrow. : 


TECHNICAL PAPERS 


The year saw the presentation of a number 
of important papers before the technical 
societies, and also the holding, at Newcastle- 
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upon-Tyne, of the joint meeting of the Insti- 
tution of Nava] Architects, the Institution of 
Engineers and Shipbuilders in Scotland, and 
the North-East Coast Institution of Engineers 
and Shipbuilders. It was at this meeting 
that Sir Maurice Denny read his paper “‘ The 
British Shipbuilding Research Association : 
The First Six Years,” to which we have 
already referred. “Research in the Design 
of Drifters,” by Dr. J. F. Allan, given by 
permission of the. Herring Board, illustrated 
the tests on different models of drifters by 
means of a film, and “Surface Finish of 
Marine Engine Parts,” by Professor A. §. T. 
Thomson in association with Professor 
A. W. Scott, and Mr. W. Ferguson gave the 
results of using various methods for obtaining 
surface finish, the readings being taken by 
Talysurf and Tomlinson recorders. In 
his paper entitled “A New Cargo Liner 
Design,” Mr. E. H: Watts gave particulars 
of his company’s “‘ W ” ships, together with 
plans of the crew accommodation, which 
showed the special innovetions and indicated 
the radical departures from accepted practice. 

Entitled “The Design of Sea-Kindly 
Ships,” this classic paper by Mr. J. L. Kent 
defined a sea-kindly ship, and from data 
obtained from actual behaviour® at sea, 
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deduced the best direction for a ship to meet 
the weather for easiest steaming, and the 
graphical record showed that the direction 
of weather varied directly with the block 
coefficient. Model experiments and sea 
experience were the basis upon which the 
best hull form for easy steering was deduced 
and the effect of weather upon steering was 
discussed with reference to the yawing 
couple and the drift. Graphs, drawn for a 
liner, a cargo ship and-an oil tanker, had 
lines of constant yaw and of constant wind 
speed plotted against axes of ship-turning 
moment and wind direction relative to the 
ship, from which the steering qualities could 
be predicted. The underwater form of the 
ship had greater effect upon steering than the 
upperworks, and the paper, in referring to the 
amount of dead water aft, suggested that the 
ideal slope of the after level lines should not 
exceed 18 deg. Among other points made 
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was that the centres of lateral resistance 
and relative wind force should be close 
together. The necessity of giving the rudder 
sufficient area to cope with all probable wind 
forces and the value of a stay sail to reduce 
ship-turning moment were emphasised. 

The three rotational and translational 
motions performed by a ship were con- 
sidered as were the causes of shipping water 
and spray over the decks with reference to 
the best position for the centroid of the load 
water plane; well forward of amidships 
was suggested for this position. Mr. Kent 
had something pertinent to say about 
the dangers of streamlined superstructures, 
and pointed out that, according to Bernoulli’s 
law, decrease in pressure was accompanied 
by an increase in velocity. As an example 
of the increased wind speed induced by 
streamlining, wind speeds of between 70 
to 175 knots were recorded in a liner steaming 
at 24} knots into a 30-knot wind at 18 deg. 
on the port bow, and the portion of the 
deck concerned had to be closed to passengers. 

Mr. C. V. Manley, in a paper entitled “ A 
Further Examination of Casualties to Mer- 
chant Ships Reported Abandoned, Foundered 
or Missing,” contributed a further statistical 
investigation of casualties to merchant ships 
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to that presented by him in 1949, a stucy of 
which may well influence the design of vessels 
for particular trades. Closely linked with 
the question of casualties was the P:tper 
entitled “Shifting Boards for Ballasted 
Vessels,” read by Mr. R. A. Beattie, in w rich 
the accident to the ‘‘ Leicester ’’ was described 
and certain conclusions drawn. An official 
notice entitled ‘‘Seaworthiness and the 
Carriage of Solid Ballast,” was later is- eq 
by the Ministry of Transport for the guid. nee 
of masters of ships. 

Structural strength problems continue:: to 
be studied and several papers dealt with the 
matter from different angles. Mr. N. Carer, 
in a paper ‘‘ Modern Tanker Construction,” 
read to the North-East Coast Institution of 
Engineers and Shipbuilders, described the con- 
struction of an oil tanker having corrugited 
longitudinal and transverse bulkheads, w/iile 
Mr. H. J. Adams contributed to the Inst tu. 





tion of Naval Architects some “ Notes on 
Stresses in. Tanker Members,” in which he 
applied the Hardy Cross method of moment 
distribution on frame rings to transverse 
framing rings of oil tankers to bring out the 
positions of peak stresses. Another paper 
dealing with strength of a ship component 
was “Some Tests on Stayed Masts with 
Heavy Derricks,” read by Mr. C. J. G. 
Jensen and Mr. A. G. Hadjispyron before the 
North-East Coast Institution of Engineers 
and Shipbuilders, which gave the results of 
derrick tests carried out on a number of 
ships: Mast deflections, stresses and stay- 
loads were measured and found to be in 
good agreement with the calculations. 

The effect of eliminating laminar flow 
errors in the estimation of model residuary 
resistance was the main subject of “A 
Review of Ship Model Data,” given before 
the North-East Coast Institution of Engi- 
neers and Shipbuilders, by Mr. A. Emerson 
and Mr. N. A. Witney. They described 
the changes in design required to obtain 
minimum resistance with single-screw cargo 
vessels, illustrated the effect of a bulbous 
bow and discussed an alteration in the 
method of obtaining propulsive efficiency. 
The Institution of Naval Architects’ paper 
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by Mr. H. Lackenby, “ On the Systematic 
Geometric Variation of Ship Forms,” 
described the methods which were used to 
derive the forms for the methodical series 
of resistanve experiments carried out for the 
British Shipbuilding Research Association. 
These methods were developed so that fullness 
of entrance and of run could be adjusted and 
permitted, within limits, the prismatic 
coetiicient and the length of parallel middle 
pody to be varied independently. 

“Noise in Passenger Accommodation ” 
was the title of a paper presented to the 
Institute of Marine Engineers by Dr. A. J. 
Kinz. He examined the sources of noise and 
indicated methods of reducing both air and 
structure-borne noise. Another important 
paper which bears some relationship to the 
investigations put in hand by the British 
Shipbuilding Research Association was that 
given by Lieut.-Colonel Austin G. Bates, 
before the North-East Coast Institution 
of Engineers and Shipbuilders, entitled 
“Sweat Prevention in Ships’ Cargo Spaces.”’ 
This was summarised in our issue of Decem- 
ber Ist and described the development of 
ventilation to prevent sweat and illustrated 
the financial aspect of delivering cargo in 
perfect condition. 

The 1949 Parsons Memorial Lecture, 
summarised in THE ENGINEER, April 14, 1950, 
was delivered by Mr. K. C. Barnaby before 
a joint meeting of the Institute of Marine 
Engineers and the Institution of Naval 
Architects, the subject being “‘ Progress in 
Marine Engineering (1910-50).” 

A number of valuable papers upon engi- 
neering subjects were read before the 
technical institutions and one of historical 
interest was “The Development of the 
Doxford Engine during the Last Decade,”’ 
read by Mr. W. H. Purdie before the North- 
East Coast Institution of Engineers and 
Shipbuilders, in which the close-centre engine 
was described and reference made to the 
three-cylinder engine developing 1100 b.h.p. 
which was installed in a trawler. Before the 
same institute Mr. C. C. Pounder, in a paper 
entitled ‘‘ Diesel Engine Crankcase Safety 
Precautions,” gave particulars of many 
crankcase explosions and discussed some 
suggested safeguards. In another paper, 
“Geared Steam Turbines for Merchant 
Ship Propulsion,’ Dr. T. W. F. Brown 
reviewed turbine design, steam conditions 
and material limitations. 

Among the papers read before the Institute 
of Marine Engineers was that given by 
Mr. J. Lamb, ‘“ Further Developments in 
the Burning of Boiler Fuels in Marine Diesel 
Engines,” abstracts of which were given in 
THE EnGrNEER, May Sth. The results of 
experience of burning boiler fuels at sea, 
including those up to 3000 secs Red. I. at 
100 deg. Fah., were discussed and the con- 
dition of the engine parts commented on. Mr. 
A. G. Arnold, in his paper “ Diesel Engine 
Propulsion of Cargo Liners: Development 
and Maintenance,” surveyed the develop- 
ment of the diesel engine since 1923 as 
adopted for the cargo liners of Alfred Holt 
and Co. The change of types was illus- 
trated and the reduction in space occupied, 
weight and fuel consumption was recorded. 
“ Factors Governing the Design of a Modern 
Tanker with special reference to Machinery,” 
was the title of the paper given by Mr. Lynn 
Nelson, who traced the development of a 
tanker from the initial stages to completion 
and gave reasons for the decisions made about 
main and auxiliary machinery. Another 

paper was “The High-Speed Light-Weight 
Diesel Engine,” in which Commander J. H. D. 
Middleton, R.N., gave particulars of a number 
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of light-weight engines built abroad and those 
of British design. He reviewed the lessons 
to be learnt and, after discussing design con- 
siderations, put forward his outline specifica- 
tion for a new engine. ‘‘ Some Notes on the 
Hardening and Heat-Treatment of Steel ” 
was presented by Mr. G. H. Jackson with 
the object of giving in simple form the metal- 
lurgical principles involved in heat-treat- 
ment. The problem of the descent of smoke 
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on the deck caused by modern shaped 
funnels was treated by Mr. E. Ower and 
Mr. C. H. Burge in their paper “ Funnel 
Design and Smoke Abatement.” Various 
methods of relieving the trouble were 
reviewed. Our fathers, after all, seem to have 
been wiser than we, for a return to the tall 
cylindrical funnel was suggested as the 
cheapest and most efficient cure for this 
trouble. 


(T'o be continued) 


Roads, Bridges and Tunnels in 1950 


|} pple 1950 few major works for the 
construction of roads, bridges or tunnels 
were in progress, restrictions of capital 
expenditure having fallen most heavily on 
this branch of the civil engineering industry. 
Post-war conditions have resulted in an 
increased activity in some fields, and many 
civil engineering firms are busily engaged 
in the construction of oil refineries or power 
stations, work which was proceeding in 
1950 on a larger scale than in previous 
years, in contrast to the comparative 
neglect of those other public works which 
are the subject of this review. 

Probably the severest economies have 
been made in the expenditure on roads, so 


remove the controversy and mis-statements 
that persist wherever present-day conditions 
on the roads are discussed. 

Research to improve road design and 
construction carried out during 1950 included 
the use of a rubberised asphalt surface, and 
of prestressed concrete. An experimental 
length of prestressed concrete carriageway 
was laid at Crawley New Town in Sussex. 
It is similar in principle to the prestressed 
runways of Orly airport in France, and its 
behaviour will be observed by the Road 
Research Laboratory. 

The addition of a small quantity of natural 
rubber powder to asphalt is a practice which 
was tried out fairly extensively in the 
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that constructional work, with a few excep- 
tions, is practically at a standstill and even 
maintenance of existing highways is affected. 
Road works which can be exemplified are 
ona small scale, as, for example, the improve- 
ments in Parliament Square, which are 
intended to handle the increased traffic 
expected during the Festival of Britain. 
Those road works, which were mentioned in 
our Civil Engineering Annual Survey last 
year, were, of course, still in progress in 1950. 

With increasing traffic and increasing 
numbers of road accidents, however, the 
need for major road reconstruction becomes 
increasingly important. Dr. Glanville’s 
Presidential Address at the Institution of 
Civil Engineers, last October (see THE 
ENGINEER, November 10th and 17th, pages 
432 and 455), gave a comprehensive and 
authoritative account of the entire problem 
and will, we are sure, do a great deal to 
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United States in 1949 and 1950, and was said 
to improve the qualities of the resulting 
surface and in particular to increase its 
resistance to frost. An experimental length 
of rubberised asphalt surface was laid at 
Acre Lane, in Lambeth, last spring, and one 
or two other lengths have since been laid 
in this country. It is perhaps too early yet 
to assess the merits of this method, but it 
has been pointed out that the comparative 
lack of control of the ingredients of the 
asphaltic surfaces laid in this country, as 
compared with American practice, and the 
absence of severe frosts, are factors which 
render its adoption less likely here than in 
the United States. 

The work of the Road Research Labora- 
tory during the year included the develop- 
ment of a “ wetting agent” to be applied 
to stone chippings, to prevent damage by 
rain to a freshly laid surface dressing. The 
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wetting agent enables the stone to stick to 
the tar immediately and water cannot later 
break this bond. 

Although there is little to report about 
the construction of roads, there are some who 
are optimistic that the motorways which 
are needed so urgently may soon be started. 
As a consequence of the Special Roads Act 
of 1949, the Cement and Conerete Association 
organised a competition for the design of 
road bridges, to fulfil the requirements of 
the proposed motorways, and the winning 
designs were recently announced. The 
designs asked were for a bridge of 73ft clear 
span, a road bridge of two or more spans, and 
a footbridge. Two entries tied for first place. 
The first winning design of the 73ft span 
bridge (by Messrs. Lindsey Drake, Denys 
Lasdun, A. J. Harris and W. M. Johns) 
consisted of a three-span continuous pre- 
stressed concrete slab bridge (the centre 
span being 73ft), the intention being to use 
as far as possible the same form of precast 
unit for all three bridges. The beams forming 
the slab were to be made up of precast 
sections assembled and tensioned on trestles 
at the level of the bridge profile, so that the 
beams could be easily lifted into position. 
The deck concrete was then to be poured 
between and over these beams, which would 
then be stressed transversely. 

The second winning design for this bridge 
(by Messrs. Atkins and Partners and Clive 
Pascall) consisted of a portal framework 
of monolithic reinforced concrete cast in 
U-shaped precast concrete shuttering propped 
from below and carrying the precast form- 
work for the slab between the ribs. This 
competitors’ design for the two-span bridge 
consisted of a number of precast beams placed 
on supports hinged at the top and the base, 
the beams being connected by short lengtls 
of in-situ concrete. The central support 
was in the form of an inverted “ A” frame; 





thus taking advantage of the full width of 
the central reservation without impairing 
visibility. 


THE NEATH BRIDGE AND VIADUCT 


Turning now to work in progress during 
1950, the most important bridge under con- 
struction during the year was the Necth 
viaduct, in South Wales, which forms a 
part of the London to Fishguard trunk road 
A 48, and by-passes Neath to the south, 
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cutting off nearly 6 miles in the journey from 
Briton Ferry to Swansea. A modern concrete 
road, with dual 22ft carriageways, footpaths 
and cycle tracks has been built from near 
the west abutment for about 2 miles towards 
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kentledge, with a second monolith in ihe 
background. The illustration below shows 
one of the reinforced concrete piers of ihe 
approach to the River Neath crossing, with 
the falsework in position for the construction 





CONSTRUCTION OF R.C. PIER OF NEATH VIADUCT 


Swansea. The present contract provides for 
a steel viaduct with eteel stanchions from 
Briton Ferry to Warren Hill (about 950ft 
in eleven spans), a cutting through Warren 
Hill, and then seven approach spans to the 
River Neath crossing (300ft span), which 
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will be 90ft above high water level, followed 
by nine spans to the west abutment. The 
western section consists of steel plate girder 
spans resting on reinforced concrete piers. 

A start was recently made with steel 
erection at the Briton Ferry end of the job, 
and work on the foundations is well advanced. 
For many of the piers on the western section 
the foundations consist of hollow reinforced 
concrete monoliths, 23ft 6in square, sunk into 
the glacial moraine. The illustration, page 13, 
shows one of the monoliths being sunk under 


of the 10ft deep reinforced concrete capping 
beam on which the steelwork will be sup- 
ported. It is expected that the Neath 
bridge will be completed in 1952. The con- 
sulting engineers for the project are Messrs. 
Rendel, Palmer and Tritton. and the con- 





tractors the Cleveland Bridge and Engineer- 
ing Company, Ltd. 


Work oF THE Lonpon County CouncIL 


The work of replacement of the existing 
Deptford Creek bridge by a new opening 
bridge 70ft wide, with a span of approxi- 
mately 70ft, and with dual carriageways, 
continued in 1950, and included the con- 
struction of a temporary lifting bridge. 
The temporary lifting bridge is now in 
operation and the demolition of the old 
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bridge was completed. The cofferdam for 
the west abutment was also completed and 
th: driving of piles for this abutment com- 
menced. Replacement of the existing 
hydraulically operated Surrey Lock swing 
priige by an electrically operated single-leaf 
rolling lift bridge 40ft wide and 55ft span 
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structure being about 437 tons. An alu- 


minium footbridge was also completed at 
Pitlochry during the year, as one of the 
ancillary works of the Tummel-Garry hydro- 
electric project. It is a braced girder bridge 


i pape appearance with a length of 310ft 
a 


a centre span of 172ft. The consulting 





THE COLOGNE-—DEUTZ BRIDGE 


was also ip progress—the foundations of the 
new bridge and the approach roads were 
completed and the erection of the steelwork 
is in hand. 

The centre span of Battersea bridge was 
damaged when a collier came into collision 
with it last March. The repair work involves 
the replacement of sections of the five 
damaged cast iron ribs, provision of new 
bracings, repair of the upstream fascia 
girder and replacement of covering plates. 

- 


CONSTRUCTION IN ALUMINIUM 


The first two bridges to be built entirely 
of aluminium were completed in 1950. The 
bridge, illustrated in Plate 2, at Arvida, in 
Quebec, Canada, is an arched highway 





Deer WATER PIER MOULD—CHESAPEAKE 
BAY BRIDGE 


bridge of 290ft span, which was built by the 


Dominion Bridge Co ny, Ltd., for the 
Aluminium Company of Canada, Ltd. (see 
THE ENGINEER, February 24, 1950, page 234). 
The weight of the arch span is about 190 
tons, the comparable weight of a steel 





engineers for this structure were Sir Alexander 
Gibb and Partners, and the contractors 
P. and W. Maclellan, Ltd. (see Tue 
ENGINEER, October 13, 1950, page 368). 
Research work on similar lines was being 
carried out independently in this country 
and in Canada to overcome the problems of 
using aluminium rivets for these two bridges. 
This work is described in the two references 


given above, and was also discussed by Sir ° 


Donald Bailey in his James Forrest Lecture 
to the Institution of Civil Engineers last 
April, entitled “ Light Alloys.” 

Another. notable aluminium structure 
erected during the year was the Dome of 
Discovery, one of the principal buildings for 
the Festival of Britain. The dome has an 
overall diameter of 365ft. It rests on a steel 
ring girder and is composed of a number of 
arch ribs, each a great circle, arranged to 
form a triangulated framework. The con- 
sulting engineers are Freeman, Fox and 
Partners. : 


Two Stree. Bripess 


The large road and rail bridge across the 
River Tigris at Baghdad was completed 
during the early part of the year, work 
having been in progress since 1946. As may 
be seen from the accompanying illustration, 
it consists of alternate cantilevered and 
suspended trusses, there being seven main 
spans of 175ft or 268ft, and extensive steel 
approach trestles. The main trusses are 
built of high-tensile steel, and the bridge 
carries @ single-line railway, an 18ft roadway 
and a 10ft footway cantilevered outside the 
trusses. The consulting engineers were 
Messrs. Coode, Vaughan-Lee Frank and 
Gwyther, and the contractors Holloway 
Brothers, Ltd. 

The Cologne—Deutz bridge, which is illus- 
trated above, was also completed in the early 
part of 1950, and replaces the well-known 
suspension bridge facing Cologne Cathedral, 
which was destroyed during the war. The 
new bridge has a centre span of 605ft, with 
girder depths of 10ft at the centre and 
25ft 6in at the supports. These slender 
proportions were achieved by designing the 
bridge as a continuous beam of welded 
hollow-cell construction, over three spans. 
The two side spans are of 396ft and 434ft, 
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and the bridge is composed in cross section 
of three high-tensile steel cells, the top 
plates of the cells forming the roadway. 


BripGE CONSTRUCTION IN THE UNITED 
STATES 


Plate 2 shows the reconstructed Tacoma 
Narrows suspension bridge, which was opened 
to traffic on October 14th last. It has a 
central span of 2800ft and the two side spans 
are 1100ft in length, having been rebuilt 
asing the existing piers of the first bridge. 
It will be recalled that the first Tacoma 
Narrows bridge failed during a gale in 
November, 1940, after sustaining oscillations 
with an amplitude as great as 28ft, the failure 
eventually being due to a torsional oscillation 
due to an out-of-phase movement of the 
two cables. The resulting inquiries into the 
aerodynamic stability of long-span suspension 
bridges led to a profound change in the 
design conceptions of this type of structure. 
The new bridge is believed to be the strongest 
suspension bridge in existence—it has an 
open braced stiffening truss 11ft deep, com- 
pared with a solid I-beam 8ft deep in its 
predecessor, and is wider (60ft against 39ft) 
and has a heavier span (14,000 tons against 
8300 tons). 

Important connections within the 
American system of highways along the 
Atlantic coast will be made possible by the 
construction of the Delaware Memorial 


bridge and the Chesapeake Bay bridge. 
The Delaware Memorial bridge has a clear 
centre span of 2150ft and two side spans of 
750ft ; it has a vertical clearance of 175ft 
above mean high-water level for a channel 
width of 1500ft, and the overall bridge 





ENLARGEMENT OF PILOT TUNNEL—WOODHEAD 
TUNNEL 


length, between abutments, is 10,765ft. 
The substructure of the bridge was completed 
in the summer of 1950, and, at present, cable- 
spinning operations are in progress. The 
bridge is expected to open to traffic in June, 
1951. 

The Chesapeake Bay bridge consists of a 
suspension bridge having a central span of 
1600ft with a vertical clearance of 186-5ft 
and two 661ft side spans; a cantilever 
bridge having a central span of 780ft and two 
side spans of 470ft ; twelve deck cantilever 
spans ranging in span from 452ft to 599ft ; 
six deck truss spans of 305ft span and four of 
255ft span, and girder and beam approach 
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spas covering an overall length of 3662ft. 
Throughout, the roadway provided is 28ft 
wide, allowing for two lines of traffic. Con- 
struction of the bridge piers is now proceed- 


ing. the superstructure is scheduled to be, 


erected during the summer of 1951 and the 
bridge will be opened in 1952. The illustra- 
tion on page 15 shows a typical example of 
the permanent steel moulds which are benig 
employed in the construction of the twenty- 
eight major deep-water piers of the bridge. 
The particular mould illustrated is 88ft in 
overall height and has two bell-bottom legs, 
joined by a double steel diaphragm. Once it 
has been manceuvred into position the mould 
is lowered on to a laminated timber platform 
supported at the bay bottom on timber or 
tubular piles. A number of H-piles project 
through the timber platform. These piles 
are in general driven to a depth of 135 ft 
to obtain a bearing capacity of 120 tons 
per pile. When sunk over the steel piling 
the mould is filled with tremie concrete up 
to an elevation of —8, and is then pumped 
out and the pier completed in the dry. While 
the timber platforms provide support for 
the steel moulds, they are also required as a 
template for the H-piles, which require 
a high degree of accuracy in setting out and 
driving. The two suspension bridge anchor- 
ages, which require a total of 600 piles each, 
are the only major sub-structures not being 
constructed by this method of steel moulds— 
they are being built with the aid of conven- 
tional cofferdams. 


TUNNELS 


Hydro-electric schemes in Scotland 
accounted for a great deal of the tunnelling 
work in progress in 1950. Most of these 
tunnels are in rock, and considerable interest 
has been shown during the year in new 
methods of tunnelling, notably in the use of 
tungsten carbide bits and Swedish drill steels. 
The Swedish drills and bits were used in the 
later stages of the work on the Mullardoch 
and Benevean tunnels of the Mullardoch- 
Fasnakyle—Affric project where 2 pneumatic 
placer, which injects concrete into the tunnel 
shutter with compressed air, was also 
employed. In constructing the tunnels lead- 
ing to the Malgovert power station on the 
Isere River, in France, similar methods have 
been used, but in this case concreting is 
carried out, in one instance, -by a compressed 
air machine which is fed with the dry 
batched materials, and then both mixes and 
places the concrete. These machines permit 
a high rate of placing (30 cubic yards per 
hour with the 1 cubic yard placer used on 
the Affric project), and when used in con- 
junction with the Swedish drills and steels 
mentioned above can considerably increase 
the possible rate of progress of a tunnelling 
job. ; 

A criticism levelled against compressed 
air emplacement of concrete, however, is 
that it tends to promote segregation, and 
some authorities prefer to use concrete 
pumps. The problem of speeding up tunnel 
driving is one which is now being given much 
thought, and with the extensive construction 
of hydro-electrit projects in many countries, 
further improvements can be expected in 
the near future. Progress of the tunnels on 
Scottish hydro-electric projects is referred 
to in the article “Water Power and Water 
Storage in 1950” appearing next week. 


Rattway TUNNELS 


Of the examples of tunnel maintenance 
works in progress during 1950, one of the 
most interesting is that of the Bo-Peep 
tunnel on the Southern Region of British 
Railways near Hastings. This tunnel was 
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built in about 1870, and signs of settlement 
first became apparent in the autumn of 1949. 
Subsequently inward movements of the side 
walls of the brick lining took place, together 
with vertical settlement. The cause of the 
trouble was said to be a substantial percola- 
tion of water, causing a softening of the 
material on which the side walls were built 
(the Wadhurst clay). Remedial. measures 
consisted of building a concrete invert and 
replacing the affected brick lining with a 
cast iron lining over a length of about 400ft. 
Grouting of the existing brick lining was also 
carried out. 


WoopHEAD TUNNEL 


The construction of the new double- 
line railway tunnel for British Railways, 
Eastern Region, between Woodhead and 
Dunford Bridge, on the Manchester- 
Sheffield line, has been proceeding now for 
almost two years. The only working shaft, 
which is approximately 500ft deep, was sunk 
roughly midway in the 3-2-mile-long tunnel. 
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The length of pilot tunnel which was driven 
by the end of 1950 was approximately 2-4 
miles, and two break-ups of short lengths to 
full section were made. Drilling for the 
break-ups is being done radially from the 
pilot tunnel. Rock encountered is chiefly 
poor shale and good gritstone, the former 
requiring regular ribbing in the pilot tunnels 
as well as at break-up sections, which is 
clearly shown in the accompanying _ illus- 
tration. Mucking is being carried out by 
Eimco loaders and the spoil is disposed of in 
the surrounding valleys. 

The work involves the replanning of both 
Woodhead and Dunford Bridge approaches, 
and two new bridges are in course of con- 
struction. Completion of the project is 
expected during 1952. The chief engineer 
for British Railways, Eastern Region, is 
Mr. J. I. Campbell, M.I.C.E., and the 
consulting engineers for the work are 
Sir William Halcrow and Partners, The 
contractors are Balfour, Beatty and Co., 
Ltd. 


The British Iron and Steel Industry 
in 1950 


No. I 


| § grwsieem continuing anxiety about its 
future ownership and control, the activity 
of the British iron and steel industry through- 
out the year which has just ended was in 
no way restrained. Early in the year there 
was a growing tide of opinion that the Iron 
and Steel Act of 1949 might not, after all, 
be implemented and that the industry might 
be permitted to continue under private 
ownership. But the unsatisfactory result of 
the General Election revived the uncertainty 
about the future of iron and steel, though, 
as the year proceeded and the demands of 
the rearmament programme became mani- 
fest, there were distinct hopes that the 
Government would refrain from taking any 
immediate action which must inevitably 
create confusion in so important an industry. 

In September, however, Parliament was 
recalled during the summer recess to debate 
the Government’s defence proposals, and 
during that sittirg, on September 14th, the 
Minister of Supply, Mr. Strauss, announced 
that appointments to the Iron and Steel 
Corporation of Great Britain would be made 
on October 2nd, in accordance with the 
provisions of the Act, and that the securities 
of the companies named in the Third Schedule 
to the Act would vest in the Corporation on 
January 1, 1951, “ or as soon as practicable 
thereafter.” It was announced subsequently 
that the vesting day would be February 15, 
1951. The Corporation, the Minister stated, 
would consist of five full-time members : 
Mr. S. J. L. Hardie (chairman), Sir John 
Green (deputy chairman), Sir Vaughan 
Berry, General Sir James Steele, and Mr. 
W. H. Stokes, and two part-time members, 
Mr. J. W. Garton and Mr. R. A. Maclean. 
Shortly after the announcement, Mr. Maclean 
withdrew his acceptance of membership 
of the Corporation, and Mr. A. R. McBain 
was appointed in his place. Immediately 
the Government’s intention was made known, 
the Opposition tabled a motion regretting 
the decision. The motion was debated on 
September 19th, but was negatived by a 
narrow majority of six votes. 

This, then, was the situation with which 
the British iron and steel industry was con- 
fronted towards the end of a year in which 
its production progressively increased, in 





which it was again untroubled by labour 
disputes, and in which it continued to make, 
directly and indirectly, a major contribution 
to the country’s export trade. The British 
Iron and Steel Federation, in view of all 
the circumstances, felt bound to indicate to 
the Minister of Supply “that it could not 
see its way to accede to his request to suggest 
the names of individuals who might serve 
on the Corporation.’ But, as the President 
of the Federation, Sir Ellis Hunter, stated 
recently, the leaders of the steel industry 
would continue to conduct their affairs with 
only one purpose in view—the continued 
development of the industry for the highest 
public service, endeavouring to raise pro- 
ductivity and increase. efficiency so that its 
products were available in the largest possible 
quantity at the lowest possible price. There 
is here, in fact, a high example of public 
spirit. This industry, which seems doomed 
to be taken over by the State and for which 
the State is going to pay a price decidedly 
low in relation to present assets, is still 
energetically continuing to improve and 
extend those assets though it has little chance 
of gaining thereby. 


PRODUCTION AND PRODUCTIVITY 


In 1950 a record quantity of steel was 
produced in Great Britain. In the first half 
of the year, the total output of ingots and 
castings was 8,309,000 tons, an amount 4} 
per cent greater than in the corresponding 
period of 1949 and about half as much again 
as the 1935-38 average. Output in July 
and August. was, of course, affected by 
holidays—though not so much as in preceding 
years—but by October production was at 
an annual rate of 17,040,000 tons, and in 
November, with an average weekly output 
of 336,000 tons, a record annual production 
rate of 17,472,000 tons was reached. As we 
go to press, the total output figures for the 
year are not available, but in the first forty- 
eight weeks, ended December 2nd, 8,879,000 
tons of pig iron and 15,107,000 tons of steel 
ingots and castings were produced. For the 
whole of 1949, the production figures were 
9,498,500 tons of pig iron and 15,552,900 
tons of steel ingots and castings, so that, so 
far as steel is concerned, it may be safely 
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assumed that the 1950 production will prove 
to have reached at least to the upper level 
of 16,000,000 tons contemplated in the 
Government’s Economic Survey. 

Raw material and fuel supplies did not 
occasion undue anxiety in the iron and steel 
industry last year, although, naturally, this 
is a matter about which the industry is in no 
sense complacent, especially as many of its 
raw material requirements are met from 
overseas sources. Adequate ore and scrap 
supplies may be more difficult to secure this 
year. 

In recent years, technical progress in the 
steel industry has resulted in considerable 
fuel economy and, since 1938, the coal con- 
sumed per ton of finished steel has steadily 
declined from 40-7 ewt to about 37 cwt. More- 
over the advances made in steel production 
in the last two or three years have been 
achieved with practically no increase in the 
industry’s labour force. It has been esti- 
mated that between 1938 and the end of 
1949, output per man-year increased by 31 
per cent. By the middle of last year that 
figure had been further increased to about 
41 per cent. In considering the rising steel 
output of the country, two other contributory 
factors must be taken into account. They 
are the introduction early in 1948 of 
continuous or extended working in steel- 
melting shops and the coming into operation 
of new plant provided for by the industry’s 
post-war development programme. 


PROGRESS OF THE DEVELOPMENT 
PROGRAMME 


The British iron and steel industry, it 
will be recalled, was the first major industry 
to formulate a programme of post-war 
development. The programme, which 
co-ordinated the development schemes of 
individual firms received the approval of 
the Government early in 1946. Since 
the programme was first published, estimates 
of the work involved have naturally had to 
be revised, and a recent assessment puts the 
total cost of the whole of the reconstruction 
work at about £240,000,000. By the end of 
1950, this plan of development, which pro- 
vides for approximately 6,000,000 tons of 
new steel-making capacity (2,000,000 tons 
for replacement and 4,000,000 tons for 
expansion), was more than half-way towards 
completion. The British Iron and Steel 
Federation has stated that expenditure to 
date on works set out in the programme 
has been as follows :—1946, £16,600,000 ; 
1947, £23,700,000 ; 1948, £33,200,000 ; 1949, 
£45,000,000 ; 1950, £50,000,000. It is note- 
worthy that this considerable amount of 
money—£168,500,000—has been forthcoming 
from the privately owned steel industry 
itself, in its desire to increase its efficiency 
and extend its production capacity. 

In previous reviews of this nature, we have 
described some of the steel works extensions 
for which the development programme pro- 
vides. Throughout last year, further pro- 
gress was made with the work already in 
hand, and, by the end of the year, another 
instalment of new plant had been brought 
into operation. 

One of the development schemes which 
has been in progress for the past two or 
three years, and on which a good deal of 
work was done during last year is that 
undertaken by the Consett Iron Company, 
Ltd., at Consett, in the Durham coalfield. 
At this plant, the principal production is 
steel plate, much of which is taken up by 
the shipbuilders on the Tyne, Tees and Wear. 
Billets are also rolled at Consett, the majority 
going to the semi-continuous bar and strip 
mill which the company has been operating 
at Jarrow for the last ten years. The Consett 
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expansion scheme has been designed with a 
view to filling two gaps in this country’s 
steel production. The first is the provision 
of medium slabs, in the size ranges around 
10in or 12in wide and 4in or 6in thick, for 
use by the rollers of medium width strip 
who, at present, have to import some of 
their requirements. The second is the pro- 
vision of rolled semi-finished material, blooms 
and billets for the re-rolling, drop forging - 
and other finishing sections of the steel 
indus:ry which also have to import some of 
their raw material. 

Before the new rolling mills for these 
purposes could be brought into production a 
greater steel ingot output to feed them had. 
to be ensured, necessitating a greater iron 
production for the manufacture of the steel, 
and a greater coke production for the manu- 
facture of the iron. Simultaneously, steam 
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and electrical generating capacity had to 
be inereased. It is these preliminary stages 
that have been largely completed, while 
preliminary work on the rolling mill develop- 
ments has been going on. The new rolling 
mill installations are now well advanced, 
and a production target date of January 1, 
1952, has been set. Meanwhile, coke pro- 
duction has been increased from 8400 tons 
to 16,500 tons per week, iron production 
from 5500 tons to 9200 tons per week (which 
will be further increased to about 14,000 tons 
in another twelve months), steel production 
from 7500 to 12,000 tons per week, and a 
modern industrial steam and electricity 
generating station has been brought into 
operation. None of these production figures, 
it may be added, represents the full capacity 
of the plant. The final limiting factor is 
the consumption rate of the rolling plant, 
which will be greatly increased when the new 
mills come into operation. 

The coke-oven battery, which is illustrated 
by the upper engraving on Plate 3, consists 
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of fifty-four Becker compound ovens wihich 
have been brought into operation to supple. 
ment the existing battery of sixty Wilp::tte 
regenerative ovens. Then, there are tliree 
new blast-furnaces which were blown in 
respectively in 1943 (No. 2), 1947 (No. 3), 
and June, 1950 (No. I). No. 2 has just come 
off for relining, after producing 1,300,000 
tons of iron in one campaign. Nos. 3 and | 
have 20ft hearths, and No. 2 is now being 
rebuilt from a 19ft hearth to the same size. 
Fuel consumption is claimed to be among ‘he 
lowest in the country, at about 15 cwt of 
coke per ton of iron. No. 3 furnace dic! a 
six months’ spell with an average consump. 
tion of 14-7 cwt per ton. A Lodge-Cottrell 
electrostatic gas-cleaning plant deals w'th 
the whole of the blast-furnace gas, and is so 
arranged that the precoolers are next to the 
furnaces, eliminating the long, dirty as 
mains which require 
emptying frequently. 
The cleaned blast- 
furnace gas is used in 
underfiring the coke 
ovens, in heating mill 
furnaces and firing 
boilers. These three 
furnaces replace seven 
smaller ones _pre- 
viously occupying the 
same site. 

In the steel-making 
plant seven out of 
nine open-hearth furn- 
aces have been rebuilt, 
with a doubled cap- 
acity of 150 tons from 
75 tons, full instru- 
mentation having been 
provided on all of 
them. Producer yas 
firing has been replac- 
ed by coke-oven gas 
and pitch creosote—a 
coke oven by-product. 
A 1000-ton inactive 
mixer came into oper- 
ation last June, which 
evens out the flow of 
hot metal from the 
blast-furnace to the 
melting sbop. 

The generation of 
steam: and electricity 
at Consett has now 
been centralised in one 
plant, and only the 
waste-heat boilers in 
the melting shop raise 
steam elsewhere in 
the works. Three of 
the five high-pressure water-tube _ boilers 
are equipped to burn three fuels either 
singly or in combination—blast-furnace 
gas, coke-oven gas and pulverised coal. 
The other two have Taylor stokers for 
the use of inferior fuels such as coke 
screenings. The steam generated at 405 lb 
per square inch at 750 deg. Fah. is used for 
the blast-furnace turbo-blowers (giving 55,000 
cubic feet per minute at 25lb per square 
inch), and for two turbo-alternators, each 
capable of generating 15,000kW at 11,000V, 
which is more than enough for the whole 
works requirements. Power distribution is 
controlled from a central control room. The 
photographs reproduced on page 16 show 
the interior of the power-house and the two 
turbo-alternators, which have been supplied 
by C. A. Parsons and Co., Ltd. The pass-out 
steam from the turbo-alternators at 180 1b per 
square inch, together with the steam from 
the melting shop’s waste-heat boilers, pro- 
vides steam for ancillary works processes at 
the coke ovens, rolling mills, &c. As a result 
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of this development the only fuel to come into 
the works besides coking coal to the coke 
ovens is the low-grade fuel to the central 
boiler plant, where 12 1b of steam is now used 

e: kilowatt-hour against 20 lb formerly. 

\Vork on the new mills for the Consett 
scheme is now proceeding. A single combined 
slabbing and blooming mill is to take the 
plece of two separate mills—the compara- 
tively modern slabbing mill in the plate mill, 
an the older steam-driven cogging mill in 
the existing billet mill. It involves the build- 
ing of a new mould-preparation and ingot- 
stripping bay on to the existing melting 
shop, leading to the new soaking pits which 
will serve the slabbing/blooming mill. The 
size of ingots handled will then be increased 
from the present 4 tons (cogging) and 12 tons 
(slabbing) to a standard of probably 20 tons. 
Slabs rolled in the new mill will go to the 
existing plate mills, which are to be modern- 
ised at a later stage in the plan. Blooms will 
go to a new continuous billet mill, the build- 
ing for which is now being erected across a 
huge slag tip which has projected into the 
adjacent valley during the last 100 years. 
The new mills are being built by Davy and 
United Engineering Company, Ltd., in 
Sheffield, the electrical drives being made by 
the English Electric Company, Ltd. 

For the assembly of raw materials, the 
Consett Iron Company has some develop- 
ments in progress, in conjunction with the 
Tyne Improvement Commission. These 
developments are at Tyne Dock, 14 miles 
from the works, through which most of the 
works’ imported ore passes. By early 1952, 
it will be possible for 20,000-ton capacity 
ore ships to be unloaded in a matter of hours, 
the whole of each cargo beng stored in a 
separate bunker before automatic weighing 
and loading into trains of specially 
constructed wagons. : 

At the Normanby Park Works of John 
Lysaght’s Scunthorpe Works, Ltd., a modern- 
isation scheme is in hand requiring the 
installation of a new battery of twenty-three 
Woodall-Duckham coke ovens, bringing the 
total capacity up to ninety-three ovens, with 
additional coal-crushing plant, and exten- 
sions to the by-product plant ; an additional 
blast-furnace, having a hearth diameter of 
2°ft 6in, with three new hot-blast stoves ; 
a Lodge-Cottrell electrostatic gas-cleaning 
plant with capacity for 10,000,000 cubic feet 
of blast-furnace gas per hour ; the reorganisa- 
tion of raw materials handling ; modifications 
to the melting shop, including the addition 
of a new 120-ton fixed furnace ; new soaking 
pits, and the installation of a 42in reversing 
blooming mill and a Morgan billet mill. 
During last year the coke ovens, soaking pits, 
blooming mill and billet mill were put into 
operation. 

The lower engraving on Plate 3 shows the 
interior of the soaking pit building. There 
are three batteries of Stein and Atkinson 
recuperative pits, each battery consisting of 
four cells with an individual capacity of 
eighteen 4-ton ingots. The pits are fired 
with a mixture of blast-furnace and coke-oven 
gas, the gas and air regulation and pit 
temperature —_ automatically controlled. 
The pits are worked as dry pits with coke 
breeze bottoms, and are served by two 6-ton 
Wellman Smith Owen overhead charging 
cranes. There is an electrically operated 
ingot bogie for conveying the ingots to the 
entry blooming mill rack, but, if necessary, 
the charging cranes are capable of putting 
ingots on to the rack. 

The 42in reversing blooming mill was 
supplied by Davy and United Engineering 
Company, Ltd. "Tt is driven by an English 
Electric 6650 h.p. motor, controlled by an 
[Igner set consisting of a 5000 h.p. motor, a 
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3-3kV driving motor, and three variable- 
voltage generators connected in series and 
supplying the main mill motor. Blooms pass 
direct from the blooming mill to the six-stand 
Morgan continuous billet mill, which is 
equipped also with stands for the production 
of sheet bar. The blooms leaving the bloom- 
ing mill are 7in or 5in square, as may be 
required to produce the final product, and 
pass through a bloom shear. capable of shear- 
ing crop ends up to 144 square inches. In the 
accompanying e ving there is reproduced 
a view of the blooming mill, showing the 
manipulators and a bloom passing through 
the rolls. 

It is expected that the new blast-furnace 
and raw material conveying plant at 
Normanby Park will be in tion in the 
early part of this year. e latter will 
replace the existing system of delivering 
raw materials in wagons to a gantry for 
discharge into bunkers. The scheme includes 
the installation of a stocking and reclaiming 
plant adjacent to the existing ore-crushing 
and sintering plant. The raw materials, 
after treatment, will be delivered direct by a 
Mitchell belt conveyor either to the blast- 
furnace bunkers or into stock. 

It should be added that the complete 
modernisation plan which is being carried 
out by John Lysaght’s Scunthorpe Works, 
Ltd., is based on a weekly output of 7000 to 
7500 tons of pig iron, with an ingot capacity 
for a considerably larger tonnage, if and when 
required, to produce blooms, slabs, billets 
and sheet bar in high-grade steels. 


(To be continued) 
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South African Engineering 
News 
(By our South African Correspondent) 


Electrical Research in South Africa 


Important contributions are being 
made to the development of industries in South 
Africa through the electrical research work 
which is being conducted under the egis of the 
Council for Scientific and Industrial Research. 
Good progress h1s been made towards the provis- 
ion of a number of services, including standards 
of voltage, resistance, frequency, inductance 
and capacitance. The equipment used for 
calibrating instruments for outside organisa- 
tions and other departments of the C.S.I.R. 
includes a pointer instrument testing station 
with transfer standards having a 10ft scale and 
an electronic sine-wave generator. An Epstein 
square, incerporating a sensitive reflecting 
wattmeter has been set up for making measure- 
ments of magnetic permeability and loss, and 
has been employed on a number of tests for 
outside organisations. 

A set of resistances, so designed that stray 
capacitance and resistance can be calculated, is 
being developed to give standards of comparison 
in determining phase errors in resistance 
standards, volt-ratio boxes, &c., while equip- 
ment for testing current transformers according 
to the Arnold method has been received and 
installed. Standard current transformers with 
primary currents from 5000A to 6000A are 
available. 

Work on borehole logging equipment was 
continued during the year by the electronics 
section, and two temperature “ feeler”’ units 
and two radioactive pick-up units were 
developed, together with their associated 
amplifiers and recorders. This group of instru- 
ments was tested and passed as satisfactory 
and is now being used by the Geological Survey, 
Department of Mines. 

A quantometer is being developéd for use in 
spectro-chemical work. In principle this instru- 
ment employs a photo-multiplier tube circuit 
for the direct measurement of the intensity of 
a spectral line, instead of the older method of 
exposing a photographic plate and measuring 
the blackening of the emulsion. An electric 
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concrete vibrator has been constructed which 
can operate at 150 cycles per second and has no 
moving parts. 

During the year about fifty Geiger-Miiller 
tubes were made by the nuclear physics section 
for the Government Metallurgical Laboratory, 
mining companies, the Geological Survey, 
university departments and other sections of 
the National Physical Laboratory. An im- 
proved evaporating method for producing the 
cathodes has been developed. which enables the 
percentage of dead volume in the tube to be 
appreciably reduced. By constructing the 
tubes in the laboratory instead of importing 
them they can be made to fit South African 
apparatus instead of having to design the 
apparatus to suit the tube. 

The Telecommunications Research Labora- 
tory has been concentrating more and more on 
the factors affecting radio wave propagation in 
South Africa. Other work carried out by the 
laboratory last year included the development 
of a new high-performance communications 
receiver, the development of an automatic 
weather station, lightning research, and the 
study of thunderstorms by radar. 

Regular measurements of the height versus 
frequency characteristics of the ionosphere 
have been made at Johannesburg and Cape 
Town and have been published monthly. The 
laboratory has also published monthly pre- 
dictions of the high-frequency radio propaga- 
tion conditions for Southern Africa. To pro- 
vide a preliminary short-term prediction service 
of abnormal ionospheric conditions, a statement 
of these conditions, as observed in the labora- 
tory at 8 a.m., is issued daily. A limited series 
of measurements of ionosphere absorption was 
undertaken at the request of the Division of 
Civil Aviation of the Department of Transport. 

For the purpose of measuring radio noise 
levels, three automatic noise recorders were 
built by the laboratory and are now taking 
regular measurements at Palmietfontein Air- 
port. 

The automatic weather station developed 
by the laboratory has been installed at Marion 
Island. The 3cm radar used for the detection 
and tracking of thunderstorms was in operation 
throughout the thunderstorm season of 1948-49, 
and arrangements were made to pass on 
information about local thunderstorms to the 
Modderfontein dynamite factory. The study 
of lightning protection, with particular atten- 
tion to earthing techniques, was continued by 
the laboratory. A new type of lightning alarm 
has been under development and will be installed 
at the Modderfontein dynamite factory. Results 
will be studied in conjunction with the radar 
weather observations in that area. 


Diesel Locomotives 

A number of orders for diesel loco- 
motives have already been received by the 
recently established company, Hunslet Africa 
(Pty.), Ltd. Amongst these orders are several 
for 2ft and 3ft 6in gauge diesel locomotives, 
which will be partially manufactured in the 
Union. Hunslet Africa (Pty.), Ltd., was estab- 
lished by the Hunslet Engine Company, Ltd., 
England, in conjunction with Patrick Murray 
(Pty.), Ltd., Durban, with the object of under- 
taking the complete or partial manufacture of 
light diesel locomotives designed to meet South 
African conditions. A licence has been granted 
to C. C. Taylor and Co. (Pty.), Ltd., Johannes- 
burg, who will provide facilities for the manu- 
facture of the Hunslet locomotives in the Union. 
It is anticipated that the local Hunslet Com- 
pany will be able to meet the increasing demand 
for diesel locomotives emanating from the new 
mines in the Free State and from industrial and 
mining establishments throughout the Union. 
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Tae Late Mr. R. L.. K. Hazett.—We have 
learned with regret of the death of Mr. Robert 
Lufkir Keable Hazell, A.M.I.Mech.E., which 
occurred on Deceraber 23, 1950, at Frinton-on-Sea. 
Mr. Hazell, who was eighty-three, was for many 
years chief boiler engineer to Davey, Paxman and 
Co., Ltd., Colchester, and had been in the service 
of that company for more than sixty years when 


he retired in 1947 
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A RETROSPECT 


It ought to be simple enough, as is 
customary at this time, to look back and 
determine what happened in the year just 
ended. For, even if it is unsafe to depend 
too much upon the memory to recall all the 
notable events, a plethora of inform- 
ation is available in our community 
and almost every detail, the unimport- 
ant as freely as the important, has 
found a record somewhere. But, unfor- 
tunately, where humans are concerned, it is 
not really satisfactory to judge only by the 
recorded facts. To reach a true under- 
standing of what was going on during a year 
we must try to recapture the moods which 
helped to create events and were in turn 
created by them. Yet that, in relation to 
the year 1950, is far from easy. There is, 
of course, always in’our modern turbulent 
Western civilisation a continual flux of 
mood. But between the start and the finish 
of a year it is seldom considerable. Here, 
however, 1950 differed from the usual. In 
January, 1950, the thoughts of most people 
in these islands were concerned more with 
our own domestic affairs than with inter- 
national and foreign events. It is true that 
the international situation was even then 
unsatisfactory. Yet it seemed, if there had 
been any change at all, rather less than more 
unsatisfactory than usual, and, since we 
had grown accustomed to a state of inter- 
national tension in Europe, our nerves were 
no longer kept at stretch by our fears. The 
British people were, in fact, looking forward 
with some excitement to a General Election 
which, it was expected (unreasonably as 
events proved), would settle quite a number 
of issues, including that as to whether the 
iron and steel industry was to be nationalised, 
an issue not completely settled even by the 
appointment in October, 1950, of an Iron 
and Steel Corporation and fixing a “ vesting 
day ” in February this year. On the economic 


side the recent devaluation of the pound 
sterling was last January still a subject 
for quite acrimonious discussion. Although 
its favourable effects upon the dollar reserves 
of the sterling area could already be measured 
statistically, it still remained undetermined 





what its effects upon the cost of living were 
likely to be, There were already some indica- 
tions that the relief it had brought to the 
sterling area economy might be less tempo- 
rary than its opponents were inclined to 
claim. The really encouraging fact, however 
—one that seemed to go unrealised by the 
more pessimistic commentators—was that 
the remarkably rapid increase in the rate of 
output of the country’s industries that had 
continued through 1949 seemed likely to 
continue well into 1950. It was therefore 
possible, even at the very beginning of 1950, 
to foresee that many controls on private and 
public industry were likely to be released in 
the coming months, and that, given no worsen- 
ing of the international situation, standards 
of living in Britain might well be expected 
to rise appreciably. It is, of course, con- 
ventional for optimism to be expressed as 
an old year goes out and a new one comes in. 
Last year, however, opened really more 
hopefully than New Years usually do, and 
for the first six months or so it seemed no 
more than a moderately sanguine expecta- 
tion that the hopes would be justified. The 
export trade prospered, the dollar reserve 
improved, and, though retail prices rose 
they did not rise either as fast or as far 
as pessimists expected. Wages remained 
relatively stable and there was little 
evidence of monetary inflation. But in 
mid-summer a shadow fell over this smiling 
scene, and the cloud that cast it deepened 
and darkened as the year’s end approached. 
In January the chance of outbreak of a 
renewed world war, into which Britain must 
inevitably be drawn, seemed no greater than 
at any time since 1946—rather less, in fact. 
But in June the North Koreans invaded 
South Korea and when in December the 
United Nations’ armies which had gone to 
the assistance of the South became involved 
with great Chinese armies supporting 
the North, the danger of world war 
became far more seriously acute. Now, 
as a New Year begins under that 
threatening shadow, when our thoughts 
are concentrated not on domestic affairs, but 
on the development of world events, it has 
become scarcely possible to recapture the 
easy confident mood of January, 1950. 








Jan. 5, 1951 


Whither are world events trending? What 
does 1951 hold in store ? 


REARMAMENT 


To some extent Britain, or rather the 
sterling area, benefited from the world’s 
renewed interest in armaments during 1950, 
For many nations, and in particular the 
United States, began during the year to 
build up stocks of strategic war materi,ls, 
in some of which the sterling area happens 
to be rich. Thus, quite suddenly, that area, 
which only a year before had been desper-. 
ately short of dollar reserves—so short that 
it had been necessary to devalue the pound— 
became temporarily, if not, indeed, perm:.n- 
ently, affluent. Indeed, it became so 
obviously affluent that before the year’s 
end and about eighteen months ahead 
of schedule it was clearly desirable that 
Marshall Aid to this country should he 
suspended. But if, then, Britain 
benefited economically and the pound 
became better able to stand unsupported in 
world repute, the effects upon the British 
people of the world movement in preparation 
for possible war were much less encouraging. 
Since the end of the World War this country 
has spent about eight per cent of its national 
income on the armed Services and upon 
munitions of war of every kind. Events in 
Korea, together with a growing appreciation 
of the military weakness of Western Europe, 
forced upon the Government in 1950 the 
decision to spend more on defence. By the 
plan exposed to the House of Commons in 
the summer Britain’s expenditure upon 
defence over the next three years will be 
increased by a total of at least £1000 million 
to about 10 per cent of the national income. 

The effects of a now worldwide policy 
of re-armament upon the British economy 
remain to be discovered. They were not 
felt very appreciably in 1950. Yet by 
the end of the year raw materials for 
import were becoming increasingly difficult 
to find and more costly to buy. At Christmas 
time the Government was forced by scarcity 
of zinc to announce the coming into effect of 
restrictions upon its usage that will unques- 
tionably hit some engineering trades very 
hard and will affect many others in varying 
degrees. Sulphur also became very short in 
supply, and it still remains to be found out 
how stringent supplies of other raw materials, 
such as copper, tin, iron ore, scrap iron, &c., 
are likely to become in this New Year. It 
seems very probable, too, that shortages of 
certain manufactured products dependent 
upon scarce raw materials are likely 
soon todevelop. Moreover, it is difficult to see 
how, even if the Government finds means to 
economise, the additional expenditure upon 
armaments is to be met without increased 
taxation. In fact, just when this country 


seemed to have got within sight of the end of . 


austerity, shortages and many controls, the 
threat of war has created a certainty that 
existing controls will be continued and a 
probability that some controls already re- 
moved may need to be re-imposed. A year 
ago we wrote that in 1949 the people of this 
country had had to experience “ the sicken- 
ing pang of hope deferred.” They had to 
bear it once again in 1950, and the cup of 
plenty that they deserve as the consequence 
of their successful efforts to increase national 
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production since the war may be dashed 
from ticir lips once more in 1951. 


THE COLOMBO PLAN 


But if the economies ‘of Britain and 
the other Western European nations as 
, whole seem bound to be adversely 
affected by the decision to expend more 
effort on the manufacture of armaments it 
is not the people of those countries alone 
that will suffer thereby. Late in 1950 there 
was published the Colombo plan, drawn up 
by the nations of the Commonwealth when 
their representatives met at Colombo in 
January. Itisa plan that has as its primary 
object the raising of the standards of living 
of the peoples of S.E. Asia and more par- 
ticularly of the teeming millions that live there 
within our Commonwealth. It is, in fact, 
a concrete and practicable plan for the carry- 
ing out of engineering and other works on 
a great scale for the benefit of mankind in 
those regions. As such it cannot but be 
more attractive to engineers than the making 
of destructive armaments, however rich in 
technical problems of absorbing interest 
may be the invention and development of 
means and mechanisms to suit the purposes 
of the latter. If the plan comes to fruition 
the peoples of India, Pakistan, Ceylon, 
Malaya, Borneo, Sarawak, &c., will benefit. 
In particular they will benefit by an increase 
of food supplies. 

But it is fundamentally necessary that 
the plan shall become a reality quickly if 
it is to prove effective ; and that the works 
contemplated within its provisions shall be 
but harbingers of even greater works to be 
erected later. For in attempting to raise 
standards of living in those countries by 
building dams for irrigation and power 
supply, railways and roads, harbours and 
other works, engineers and the scientists 
who will try to raise food productivity per 
acre will be engaged in a race against human 
fecundity. For centuries the peoples of the 
countries concerned have been taught by 
their religions to “increase and multiply.” 
For centuries therefore they have been 
doomed to live under conditions closely 
comparable with the terrible ones imagined 
by Malthus. Their populations, in fact, 
have been as large as recurrent plagues and 
famines would permit and their feeding and 
living levels abysmally low by European 
standards. Irrigation and other works 
already in use have permitted some improve- 
ments in conditions. But the present rate 
of expansion will add 150 million more 
mouths to the existing 720 million within 
twenty years. If, then, disastrous famines and 
plagues are not to occur again and if the 
Colombo plan is to be successful not merely 
in holding existing standards of living but 
in raising them, it must be realised quickly 
lest much of its effect be wasted. But 
how are Britain, the Western European 
nations or America to find the capital to 
finance such work in S.E. Asia and other 
needy areas of the world or to make available 
the manufacturing and designing capacity 
to make the equipment if large proportions 
of their national outputs have to be diverted 
to armaments ? 


PRODUCTIVITY 


There is, of course, only one way in which 
country—or, 


this for that matter, any 
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other—can improve its own living standards, 

have capacity and wealth available for the 
manufacture of arms and the support of 
armed forces, and still have something over 
to contribute to the lifting of the standards of 
living of less forward peoples. Productivity 
per head must rise and the total output of 
the country be annually increased. Indeed, 
if productivity per head rose fast enough, 
we, in Britain, could do all those things and 
have reductions in taxation, too! In 
1950, therefore, productivity improvements 
were as energetically sought as in former 
years. In particular, the flow of reports 
from Productivity Teams that visited the 
United States under the egis of the Anglo- 
American Council on Productivity rose dur- 
ing 1950 to full spate. No less than twenty 
reports had been issued by the end of the 
year, fourteen of which are of interest more 
or less directly within the engineering 
industry. Many more are due for publication 
this year. All the reports, without excep- 
tion, stress the high rate of output per head 
attained in American factories. Indeed, 
all the reports have proved to be similar 
in tone, telling much the same story (with 
much the same enthusiasm) about the 
* American Way of Life.” It is, of course, 
very far from simple to assess the true 
differences in productivity even between 
similar British and American factories. 
But, overall, there is no doubt whatever 
that productivity per head is greatly higher 
in America than here, perhaps two or three 
times as high. Can, then, American methods 
be applied in British factories to improve 
output ? That is a matter upon which dis- 
pute may arise and in fact did arise in 1950. 
For there are such large differences between 
American and British conditions, particu- 
larly in the characters of the markets sup- 
plied and the type of labour employed, that 
substantial modifications are likely to be 
needed before basically American methods 
can take root here. British manufacturers, 
in fact, have got to find their own British 
answers to their problems of raising pro- 
ductivity and keeping down prices. Ameri- 
can methods, it is widely held, cannot 
be taken over wholesale, although study 
of them may well be suggestive of new 
ideas. The real value of the visits of 
Productivity Teams to America has lain, 
and is likely to continue to lie in 1951, 
less in the technical information brought 
back, very valuable though it is, than in the 
stimulation to new lines of thought so clearly 
experienced by all the members of all the 
teams and not least by the trades union 
members. It is probable that British methods 
of management, manufacture, labour orga- 
nisation, education, standardisation, &c., 
are better suited to British conditions than 
any imported American ideas evolved to 
meet very different surrounding circum- 
stances. But it is certainly good that the 
value of those methods should be challenged 
and that discussion of the respective merits 
of British and American methods should be 
stimulated. 


THe SINEWS OF PRODUCTIVITY 
But if productivity in this country is to 
be pressed up still higher there are factors 
other than the efficiency of managements to 


be considered. A good deal can be, and was 
being, done in 1950 to raise output by 
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reorganising methods. But in the longer 
run there is a very close connection between 
the power available per head in a factory 
and the output from the factory. Just as 
the American worker produces some two or 
three times as much per hour as his British 
counterpart, so, too, does he use two or 
three times as much power to do it. But, 
unfortunately, in Britain, 1950 was not an 
encouraging year in relation to power pro- 
duction. The peak demand for electric 
power in the last months of the year was 
higher by some 1200MW than that of the 
corresponding months of 1949. Yet generat- 
ing plant capacity in service increased, during 
the year by nearly 1000MW. In fact, not only 
was demand for electricity still exceeding 
supply at the end of the year ; it was actually 
growing during the year at a greater rate 
than the generating plant capacity available 
to meet it. It is, of course, true that the 
British Electricity Authority was doing its 
best to hasten the commissioning of new 
plant during the year. But inevitably, seeing 
that the manufacture of plant was so heavily 
restricted during the war, it must take long 
to get a heavy programme for extra generat- 
ing capacity going. Disappointment that 
the installation of new plant failed even to 
keep pace with the development of new 
demand in 1950 must then be tempered by 
the hope that during the present year 
further progress will be made towards reach- 
ing a substantially higher installation rate 
more nearly in accordance with the obvious 
need. But it has become certain that many 
years must now pass before Britain’s in- 
dustrial output ceases to be held back to 
some extent by power “cuts” and by 
the need, at some expense of time, 
trouble and convenience, to “ spread ”’ the 
load. 

The increase of load falling upon the power 
stations did not, of course, come wholly 
from industry. The domestic load made up 
a very considerable proportion of a total 
peak demand in December, estimated 
to be about as high as 20 per cent larger 
than the capacity available to meet it. Com- 
menting upon that point, towards the end 
of last year, the Electricity Sub-Committee 
of the National Joint Advisory Council 
suggested that the British Electricity Autho- 
rity should study the possibility of dis- 
criminating between different classes of con- 
sumer when making electricity “cuts” 
with the object, it is to be presumed, of 
shedding the domestic rather than industrial 
loads. It is a suggestion, we think, that needs 
fuller consideration than, perhaps, the 
Council gave to it. For though the import- 
ance of maintaining a supply to factories is 
obvious, is it not also important that, 
domestically, homes and houses and, com- 
mercially, shops and offices shall be kept 
warm and well lighted? Indeed, are not 
heat and light even more necessities of life 
than many of the things produced in the 
factories whose outputs may be affected by 
power cuts ? A vigorous publicity campaign 
to encourage domestic economy, also recom- 
mended by the Sub-Committee, would better 
serve the nation’s purposes. 


CoaL 


Tt can be argued, of course, that there are 
other and more economical means of heating 
than by electricity. But the gas industry is 











hard pressed to meet demands, coke is by 
no means abundant, and coal, unfortunately, 
is still, domestically as well as industrially, 
very scarce. Indeed, the coal supply situ- 
ation that developed towards the end of 1950 is 
one that no one can examine at this beginning 
of a New Year without anxiety. Despite the 
campaign by the Ministry of Fuel and Power 
for fuel economy, a campaign supported by 
the work of the Fuel Research Laboratory, 
and one which undoubtedly resulted in much 
economy of fuel usage, industrially and 
domestically, the inland demand for ¢oal 
during 1950 continued to rise. Who can 
doubt that it will continue to rise in 1951 ? 
Yet the Coal Board had to record, month by 
month, during the year, falling numbers of 
men at work in the mines, and—it is a fact 
loaded with unpleasant implications for 
the future—towards the end of the year out- 
put per week from the pits began to become 
less than, instead of more than, that of the 
corresponding weeks of the previous year. 
In the middle of December there were 
688,000 men at work in the mines compared 
with 709,000 a year ago, a drop of 21,000. 
He would be a rash prophet who estimated 
the output of deep-mined coal in 1951 at any 
figure higher than the total for 1950, some 
205 million tons. We should, indeed, be 
happy to feel assured that even that output 
was certain of attainment. With inland 
demand still likely to rise many must have 
been wondering, as 1950 ended, whether in 
that year the Coal Board had been concentrat- 
ing too much on its plans for re-equipping 
and reorganising the industry to meet the 
demands of a more distant future and too 
little upon getting an output sufficient to 
meet immediate needs. Yet a sense of pro- 
portion must be retained in studying the 
coal situation. If, as is unfortunately a 
possibility, there is a fuel crisis in the spring 
of this year, it will have been brought about 
by so small a shortfall of coal supplies below 
estimates as less than 1 per cent of total 
output. 


TRANSPORT 


But adequate supplies of power and fuel 
are not the only external factors that have 
a bearing upon the rate of production in 
British factories. The adequacy and the 
cost of the transport that brings in raw 
materials and takes away finished products 
have a heavy influence. For the work of 
even the most efficient and up-to-date of 
factories is hampered if the transport system 
that serves it is outdated, unsatisfactory 
and costly. To what extent, then, were the 
means of inland transport in this country 
being developed during 1950 to meet the 
needs of an otherwise rapidly expanding 
economy ? It cannot be said that the posi- 
tion was satisfactory. On the railways, for 
instance, there was certainly some improve- 
ment. But owing to a number of factors, 
including Governmental restrictions on 
capital expenditure, the rate of improvement 
was much slower than railwaymen desired. 
As articles published in this journal during 
the year showed, railway passenger train 
speeds in America are, in general, particular 
trains excepted, some 5 to 10 miles an hour 
faster than in this country. Nor has rapid 
progress been made here in improving the 
speed with which freight can be moved. The 
accounts of the Transport Commission pub- 
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lished during the year showed that in 1949 
there had been a loss of £20,800,000, mainly, 
of course, upon the railways. Even though 
freight rates have since been raised there 
seems little chance that the Railway Executive 
will be able to balance its budget unless the 
services offered can rapidly be so much 
improved as to attract more traffic. © 

But, if the situation on the railways was 
unsatisfactory in 1950, road transport had 
its troubles, too.. It is true that liberal 
supplies of new efficient lorries found their 
way on to British roads in 1950. But so 
little money was released to local authorities 
for expenditure upon the roads that even 
bare maintenance could not be wholly 
carried out. That improvement of roads, 
which is so much needed if transport charges 
are to be kept down and the number of 
accidents reduced as traffic increases, was 
wholly in abeyance. As far as roads were 
concerned the country lived in 1950 upon its 
capital. 


SDUCATION 


One other factor has a great bearing upon 
the productivity of nations. It is the educa- 
tion of their peoples. In the year 1950 it 
was a factor much under discussion in this 
country. In particular, attempts were being 
made to improve the system of technological 
education and in November the National 
Advisory Council on Education for Industry 
and Commerce issued an interesting and 
important report, which recommended 
the setting-up of a new “ Royal College 
of Technology”’ that would approve and 
make awards for the successful com- 
pletion of technological courses at technical 
colleges. The report did not receive unani- 
mous approval. In particular, it is certain 
that the major engineering institutions will 
have pointed out to the Minister of Education 
the unsuitable nomenclature of the proposed 
awards. Associateship and fellowship of the 
College are awards suggestive of membership 
of a professional institution rather than of 
merely academic success. Those bodies 
also, no doubt, looked askance at the pos- 
sibility left open by the proposed constitution 
of the College that it might attempt to set 
itself up, at a later date, as a kind of pro- 
fessional technological institute. We think 
—and probably the engineering institutions 
think likewise—that rather than attempt to 
force technological education into a par- 
ticular channel by setting up a new body, 
the Government would be better advised to 
follow an evolutionary trend that already 
exists. A number of technical colleges have 
gained, since they were established, so high 
a local repute that it would surely take but 
little further effort to give their awards 
greater prestige. Let them be selected to be 
“ Technological Colleges” and let them be 
given academic and financial support and 
the quality of the students they turned 
out would, it is suggested, soon bring to them 
a wider recognition for the high standard 
of their awards, a recognition that would 
quickly become international as well as 
national. 

Mention must also be made in this section 
of the attention that began to be concen- 
trated in 1950 on the education and the 
status within industry of the craftsman. 
This is a subject far too big to be adequately 
discussed here. But it is one which indus- 
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trialists, engineers and trades unionists 4), 
likely to study anxiously in this New Yoq, 
of 1951. 






PRopUCTION IN 1950 





In this retrospect over 1950 we hay, 
failed to mention many important thing, 
There is in it, for instance, very little refereng, 
to the technicalities of the engineers’ pro. 
fession. Nor have we written anything 
about the attitude of trades unionis‘s ang 
workers to the problems of productivity, 
nor said something on the sffects of wag 
demands on costs and prices. We haye 
neglected even, to consider by how much 
human factors can influence production, oy 
to discuss incentives. Some of these matter 
will be found covered by articles appear. 
ing in this and following issues. But, in fact, 
it is with the central problem facing this 
country as 1951 begins that we have dealt 
in this “ Retrospect.” If we in Britain are to 
see done all those things that we desire to 
have done, then our national output must be 
raised to heights never reached before. Seen in 
that light, 1950 was a year of encouragement. 
For, in 1950, according to Mr. Gaitskell’s 
speech in Birmingham, on December 29th, 
production in this country showed an increase 
over that in 1949 of no less than 8 per cent 
by volume. If that rate of increase can be 
maintained this country may well hope to 
make a good start in 1951 towards doing 
what it plans to do, to rearm, to help the 
“Colombo” peoples to raise their living 
standards and at the same time to enrich 
itself. We must all hope that the shortage 
of raw materials already developing will 
not too much impede production in this 
present year. 































CONCLUSION 





The raising of the productivity of a 
nation’s people is predominantly engineers’ 
work. But the great improvements of the 
standard of living that have been brought 
about throughout the world during the last 
two centuries by the application of scientific 
knowledge to the service of man in the 
generation of power, the irrigation of deserts, 
the improvement of transport, the fertilising 
of soils, have set up strains in the bodies 
politic of the world’s nations. In fact, the 
upsurge of scientific thought in the last three 
centuries and the more recent intensive appli- 
cation of that thought to useful purposes, has 
bred as a by-product social and economic 
stresses that have been contributory causes of 
the wars that have scarred the history of the 
first half of the twentieth century and shaken 
the world’s economy. But those who blame 
the scientists and engineers for those great 
evils mistake the meaning of their work. 
Scientists and engineers, jointly, both wish 
to, and have in fact, greatly served man by 
the conferment of enormous benefits upon 
him. It is true that when wars come 
scientists and engineers serve their countries 
in devising new and improving old weapons. 
It is true that if. war comes again they will 
so serve their countries once more, 4 
vigorously and energetically as they have 
served them in two world wars already. 
But the making of war is not their desired 
purpose. For them it is an unwelcome 
diversion from a much more congenial task. 
Indeed, it seems somewhat strange to most 
of them that man should want to make war 




































the § 
whole 
for | 
leisur 








Jan. 5, 1951 


or think it needful. For already to-day 
throughout Europe and America, much of 
Africa, and perhaps much of Russia, 
the application of scientific knowledge has 
made i unnecessary that any man should go 
hungry. insufficiently clothed, or roofless. 
Withi: a very few more generations, would 
men but set their minds to do it, the world’s 
productivity could be so raised that the 
game benefits would be felt by all peoples, 
and the world as a whole be much enriched. 
It is true that great problems—greater 
socially even than technically—would be set 
up by so rapid an advance. How desirable is 
it, for instance, that in order to increase the 
speed of man’s material enrichment he should 
be asked, in mass, to work daily at dull 
repetitive tasks ? How is individual freedom 
to be retained in a world so organised for 
production that.Governments feel the need 
to control national economies? How are 
nations to be ensured equality of access to 
the scarcer raw materials? And how are 
whole peoples to be educated not only 
for work but to make good use of their 
leisure? Those are great problems, and 
many Others like them would be created. 
But can wars make any contribution 
to their solution? The effect of wars 
is rather to hold back the rate of ad- 
vance, to waste prodigally the world’s 
resources On useless destruction, to depress 
beneficent productivity and to create new 
social problems far less easy to solve than 
those consequent only upon that enrichment 
of the world that engineers are bringing 
about. The first half of this, the twentieth, 
century has been torn by war. Cannot it 
be granted us that in its latter half it should 
be different, that men may dwell together in 
peace, developing in amity the resources of 
the world for the world’s benefit and solving 
with tolerance and forbearance the problems 
that enrichment must inevitably bring. 
“ Give us peace in our time, O Lord,” 
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Obituary 


SIR JOHN GREENLY 


We record with deep regret the death of 
Sir John Henry Maitland Greenly, which 
occurred on Sunday last, December 31st, 
at his home at Calcot Hill, near ing. 
He was a director of Babcock and Wileox, 
Ltd., and until his retirement from that 
office last July had been chairman of the 
company since 1937. 

John Henry Maitland Greenly was the 
second son of the late Mr. E. Howorth 
Greenly and was born in 1885. He was 
educated at Charterhouse and at ‘Trinity 
College, Oxford, and trained subsequently 
as a civil engineer with Sir John Wolfe 
Barry and Partners. During the first World 
War Sir John served with the Hertfordshire 
Regiment, being twice mentioned in dis- 
patches, and by 1917 had reached the rank 
of Lieutenant-Colonel. In the latter part 
of the war he was Assistant Controller of 
Inspection in the Ministry of Munitions. 

Shortly after the first World War, Sir 
John joined the firm of William Foster, 
Pascoe, Grenfell and Co., Ltd., copper 
smelters, as managing director, and later 
became joint managing director of British 
Copper Manufacturers, Ltd. His long asso- 
ciation with Babcock and Wilcox, Ltd., 
began in 1929, in which year he was appointed 
adirector. Soon afterwards Sir John became 
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chairman of the board’s executive com- 
mittee and in 1932 he was elected d2puty- 
chairman of the company, succeeding to 
the chairmanship five years later. His wide 
experience of the engineering and metals 
industries brought many demands for his 
services on a number of Government com- 
mittees and advisory panels. Among them 
were the Advisory Council to the Committee 
of the Privy Council for Scientific and 
Industrial Research, the Industria] Advisory 
Panel to the Air Ministry, and the Prime 
Minister’s Advisory Panel of Industrialists 
on Rearmament, of which latter body Sir 
John was chairman. In the early part of 
the second World War Sir John acted as 
Controller-General of the British Supply 
Board in Canada and the U.S.A., and then, 
in 1941, he became d:puty-chairman and 
administrator of the National Fire Preven- 
tion Executive. There were many other 
directions ‘in which Sir John rendered valu- 
able service during the war and in the years 
which followed. He was a member of the 
Advisory Panel set up by the Minister of 
Reconstruction in 1942, was a member of 
the Fuel and Power Advisory Council, 
from 1944 to 1946, and served on the Fuel 
Research Board from 1942 till 1947. 

No record of Sir John Greenly’s industrial 
and public service would be complete, 
however, without a reference to his work 
for many scientific and trade associations. 
He was a Member of the Institution of 
Mechanical Engineers, a pist-president and 
Fellow of the Institute of Metals, and of the 
Institute of Fuel, past-president of the 
Institution of Engineering Inspection, chair- 
man of the British Non-Ferrous Metals 
Research Association from 1937 to 1949, 
past-president of the Combustion Appliance 
Makers’ Association, and a member of 
council of the British Welding Research 
Association. Sir John was also keenly 
interested in the work of the Smeatonian 
Society of Civil Engineers, which he joined 
in 1942. In recognition of his public ser- 
vices in this country and overseas, he was 
created K.C.M.G. in 1941. 


—_——_—. 


MICHAEL BRUCE URQUHART DEWAR 

Many engineers will learn with regret of 
the death of Mr. Michael Bruce Urquhart 
Dewar, which occurred at his home at 
Bletchley, Buckinghamshire, on December 
21st. Mr. Dewar, who was in his sixty- 
fourth year, was educated at Rugby and 
Trinity College, Cambridge. After serving 
an apprenticeship with Vickers, Ltd., at 
Sheffield, he joined T. Firth and Sons, Ltd., 
a company of which he eventually became a 
director. During the 1914-18 war he served 
first with the Royal Engineers and in 1915 
he was transferred to the War Office for 
work in connection with munition production. 
A year later he moved to the Ministry of 
Munitions and was appointed Director of 
National Projectile Factories and Assistant 
Controller of Shell Manufacture. At the end 
of the war, after serving on several inter- 
Allied committees, Mr. Dewar returned to 
industry, and in 1919 he joined the board of 
the Leeds Forge Company, Ltd., and later 
became the managing director of the Metro- 
politan Carriage Wagon and Finance Com- 
pany, Ltd. In 1928 he was appointed 
chairman of British Timken, Ltd., an office 
which he held at the time of his death. In 
the years between the wars, Mr. Dewar had 
a number of interests other than those of a 
strictly engineering nature. He was a 
member of the committee of inquiry into 
Employment Exchanges in 1920, and also 
of the Ministry of Labour delegation which 
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studied industrial conditions in Canada and 
the United States in 1925. 

When war started in 1939 it was only 
natural that full advantage should be taken 
of Mr. Dewar’s previous experience on 
munitions production to which by then 
had also been added considerable and varied 
industrial and administrative experience. 
In 1940 he was appointed head of a special 
mission on tanks which went to the United 
States, and which became responsible with 
United States Ordnance for the design and 
production of the Sherman tank. After- 
wards he became the Deputy Director- 
General of the British Purchasing Commission 
and British Supply Mission. In addition to 
other offices, Mr. Dewar was a Vice-President 
of the Federation of British Industries. 





8. GUY NEWTON 
THE British steel industry has suffered 
a loss by the death, on December 22nd, of 
Mr. S. Guy Newton, joint managing director 
of Brown Bayley’s Steel Works, Ltd., 
Sheffield. Mr. Newton, who was sixty-one, 
had been connected with that company 
for the past thirty-one years. He was also 
chairman of the Hoffmann Manufacturing 
Company, Ltd., Chelmsford, and of Taylor 
Rustiess Fittings Company, Ltd. Mr. Newton 
took an important part in the work of the 
British Iron and Steel Federation as a 
member of the Executive, a member of the 
Steel Production and Supplies Committee, 
and chairman of the Alloy and Stainless 
Steel_Conference. He was also chairman 

of the Alloy Steels Association. 
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Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


REACTIVE FORCE IN A TURBINE 


NOZZLE 


Str,—For the expansion of steam according 
to the law, PV1-8=Constant, from 120 lb per 
square inch abs. to 65-5 Ib per square inch 
abs., the reactive force due to a nozzle of one 
square inch area is the figure of 84-7 lb that you 
quote. In the case under consideration, how- 
ever, the context clearly requires a difference of 
pressure between the inside and outside of the 
box of 120 lb per square inch. The pressure 
surrounding the box is, therefore, zero and not 
65-5 lb per square inch, and the total reactive 
force on the box is 84:7+65-5=150-2 Ib. 
With the addition to the nozzle of an ideal 
divergent passage, the total reactive force 
would appear to be approximately 236 lb if the 
same expansion law were to be maintained. 

A. C. HutTcHrmson 

Bedford, December 29th. 
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Electrical Engineering in 1950 


No. [ 


S in recent years, so in 1950, the main 

difficulty confronting the electricity sup- 
ply industry was the continuing shortage 
of generating plant capacity. For, to off- 
set the fact that nearly 1000MW of new 
generating plant was brought into service 
during 1950, there was an increase of 
about 6 per cent in the connected load, 
with the result that the gap between 


supply and demand was only slightly 
diminished. 
The seriousness of the shortage was 


re-emphasised in the British Electricity 
Authority’s second annual report, which 
pointed out that the difference between the 
potential demand and the available capacity 
reached a figure of 1815MW sent out (one- 
eighth of the total plant available at the 
time) and would have been as much as 


make a more substantial contribution to- 
wards reducing the demand for electricity. 
With the aim of lessening the incidence of 
power cuts on industrial consumers, the 
report also recommended a review of the 
arrangements for load-shedding. In brief, 
the report, which has been accepted by the 
Minister of Fuel and Power, indicated the 
general lines of the restrictive measures 
needed to maintain continuity of supplies 
and to minimise the consequences of any 
interruptions. 

Any such solution, necessary though 
it may be, is a purely negative remedy 
devised to inhibit what might otherwise 
be regarded legitimately as a healthy growth. 
The more positive cures for the lack of 
plant are, unfortunately, beset by various 
practical difficulties, including the present 


STAYTHORPE POWER STATION’ 


2140MW if the winter 1949-50 had been 
extremely cold and if there had been no 
load-spreading arrangements. Looking 
ahead, the report envisaged continuing 
deficits in the absence of load-spreading, 
of 1889MW in 1950-51, falling somewhat, 
to 1702MW in 1952-53. Further, it gave 
a warning that, unless new plant could 
soon be brought into service at an 
annual rate of at least 1800MW, it 
would be many years before full supplies 
could be given at all times. On the basis of 
present constructional programmes and fore- 
casts of load growth, load-shedding should, 
according to the report, be comparatively 
rare by the winter 1954-55, and very excep- 
tional in the three following winters. 

A sharp reminder of the more immediate 
consequences of the plant deficiency was 
given in a report on load-shedding, compiled 
recently by the electrical sub-committee of 
the National Joint Advisory Council. This 
report made it clear that load-shedding, 
besides being a source of danger, had had 
an appreciable effect on industrial production 
in the autumn of 1950. The sub-committee 
accordingly advocated that domestic and 
commercial consumers should be asked to 





physical limits to the productive capacity 
ef plant manufacturers. These and other 
factors influencing the rate of installation 
of new generating plant were examined in 
the Productivity Report on Electricity 
Supply, published in September, 1950, by 
the Anglo-American Council on Productivity 
(THe Encryzer, Oct. 27th, page 402.) This 
comprehensive report covers all aspects of 
electricity supply, including generation, main 
transmission and distribution, considered 
from both the constructional and operational 
viewpoints. Among the observations about 
American practice made in the report are 
that the provision of new power stations 
and transmission lines in the U.S.A. is not 
hampered by delays in the preliminary 
stages; that the staff engaged in design 
work on any project is very numerous, 
and highly specialised; that American 
turbo-alternators for a given capacity are 
shorter overall than British sets, with a 
consequent saving in building costs, and 
that American manufacturers are consis- 
tently able to achieve extremely short 
delivery and erection times, particularly 
for boilers. An important factor in the 
rate of installation, observed in the report, 
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is the fact that American turbo-alternato, 
are generally much larger than the 60MW 
which is the largest British standard ge 
Since the time of manufacture and erectig 
per kilowatt, is smaller for a 120MW gg 
than for a 60MW, the report considers tha 
the rate of commissioning new plant should 
be very materially increased by the adop. 
tion of a much larger standard set (say 
100MW or 120MW) than the current sizes,” 

On the operational side the report state 
that, in American practice, preventive ‘nain. 
tenance makes a major contribution to 
reduced outage and to high values of boiler 
and turbine availability. Transmissioi ling 
availability and continuity of supply ar, 
likewise, improved by “ hot-line” main. 
tenance and tower painting and by employ. 
ing highly developed and very fully equipped 
fault repair organisations. Turning its 
attention to the general pattern of the elec. 
tricity load the report stresses the fact that 
in America the demand is mainly industrial; 




















New Generating Plant Commissioned up to December }, 
1950 














































Installations 
Division Name of station | Turbo- | Boilers, 
Alter- | 1000 Ib 

nators per 

MW(I) hour 
London... ...| West Ham “B”| 1x30 3x 180 
South Eastern ...| Littlebrook “B”| 1x 60 2 x 265 
Kingston “B"’...| 1x 30 3 x 260 
Croydon “B” ...| 1x 52-5 | 1x 320 
South Western Hayle _— 1x 200 
Midlands ......| Walsall... ...| 1x20 3x 180 
Stourport ““B” | 1x60 1 x 525 
East Midlands ...| Nottingham 1x 52-5 | 3x 320 
Staythorpe 2x 60 4x 240 
Leicester ... 1x31°5 | 2x175 
Eastern... ...| Cliff Quay | 1x 45 1 x 365 
North Eastern ...| Dunston ““B” ...| 1x 50 2x 410 
Yorkshire ... -| Neepsend ... 1x 60 1x 190 
Ferrybridge 1x 45 4x 180 

Rotherham 1x 30 - 
North Western Kearsle ? _- 1 x 173 
Agecroft ... 1x 52-5 | - 
Hartshead os | 1x 150 
Totals 4 739 | 8123 





there is an almost complete absence of space 
heating by electricity, with the result that 
there is a higher load factor and more econo- 
mic use of generating plant than in Britain. 


GENERATING PLANT CONSTRUCTION 


The total amount of generating plant com- 
missioned in this country during 1950 
(up to December Ist) was 739MW, with a 
boiler capacity of 8,123,000Ib of steam per 
hour, the details of which are tabulated 
herewith. Brief reference to some of the con- 
structional and installation work completed 
or in hand during the year is made in the 
following paragraphs. 

Stourport “ B” power station, which was 
officially opened on September 26th, is 
perhaps the most interesting new station 
from the technical standpoint. As it was 
described at some length in our issue of 
September 29th, only the salient points 
need be mentioned here. The first of the 
two sets to be installed is illustrated on 
page 25. It isa 6(0MW hydrogen. cooled English 
Electric set, operating at 1250 lb per square 
inch and 1250 deg. Fah. The second set, 
which is to be installed later, will be of the 
same rating but the steam conditions will 
be 1500 Ib per square inch and 1050 deg. 
Fah. Steam for the first set is supplied by a 
525,000 Ib per hour Stirling boiler, with 
a slag tap furnace and a similar installation 
will serve the second set. 

One of the important new stations in 
which plant was commissioned is Stay- 
thorpe, which is built on the west+ bank of 
the River Trent, about 3 miles south of 
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Newark. The site is unusually well favoured 
for it enjoys the advantages of plentiful 
cooling water supplies and it has good rail 
communications giving easy access to the 
Rast Midlands coalfields,; which supply the 
cheapes’ coal in the country. 

Eveniually the site will accommodate 
two similar stations, each of 360MW capacity. 
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Work on the first station, which is 
illustrated herewith, began in July, 1946, 
and the first of its six 60MW turbo-alterna- 
tors was commissioned in March, — 1950. 
Steam is supplied to each set at 900 Ib per 
square inch and 900 deg. Fah. from three 
240,000 Ib per hour Babcock and Wilcox 
boilers, which are fired by Rotograte 
spreader stokers, whereby the coal is thrown 
into the furnace and burned partly in sus- 
pension and partly on the forward travel- 
ling chain grate stoker. There are three 
boiler-houses arranged at right-angles to 
the turbine room and each will accommodate 
six boilers, three on each side of a central 
firing aisle. Each turbine with its group 
of three boilers and associated equipment 
operates as an independent unit. A general 
view of the turbine room is reproduced 
herewith. The turbo-alternators are British 
Thomson-Houston sets, incorporating two- 
cylinder turbines with alternators rated at 
60MW, 0-8 p.f., 3000 r.p.m. 

Staythorpe power station is linked with 
the East Midlands Area Board’s 66kV 
system by two double-circuit overhead 
lines, via Willoughby and East Kirby 
respectively. Two 60MVA_ transformers 
provide interconnection between the 66kV 
busbars and the 132kV grid system by one 
double-circuit line to Corby ; lines to Grant- 
ham and Neepsend are under construction, 
the latter line being designed for future 
operation at 275kV/300kV, as part of the 
proposed ‘ super ”’ grid. 

The lower photograph, Plate 7, shows 
an aerial view of Croydon “B”’ power 
station, the main particulars of which were 
given in an earlier review (THE ENGINEER, 
January 14, 1949, page 43). Ultimately 
this station will have an installed capacity of 
315MW, made up of six 52-5MW turbo-alter- 
nators. The first of the two Metropolitan- 
Vickers sets comprising the first section of 
the station was installed during the year, 
along with the first of four 320,000 Ib per 
hour p.f. fired Simon-Carves boilers. 
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Also shown in Plate 7 is an aerial view 
of Poole power station, which was described 
in our issues dated January 2, 1948, page 
8, and May 27, 1949, page 582. Work 
on the station was started in 1947 by 


the Bournemouth and Poole Electricity 
Supply Company, Ltd. The ultimate capa- 
city of the installation will be 200MW, 





TURBINE ROOM, STAYTHORPE POWER STATION 


which will be provided by two 50MW 
Metropolitan-Vickers turbo-alternators and 
two Parsons sets of the same capacity, 
steam being supplied at 900 Ib per square 
inch and 925 deg. Fah. by eight p-f.-fired 
International Combustion boilers, each of 
300,000 Ib per hour rating. The first of 
the Metropolitan-Vickers turbo-alternators 






built and opened by Edinburgh Corporation 
in 1923, with an initial installation of three 
12-5MW turbo-alternators and eight 80,000 
Ib per hour boilers; a fourth 12-5MW set 
was added in 1926, two 31-25MW sets in 
1930, a 30MW set in 1938; then the instal- 
lation of another and smaller set, which was 
transferred from an older station, raised the 
installed capacity to a total of 149MW. 

When the growth of the local load neces- 
sitated an increase in generating capacity 
the Corporation was faced with the choice 
of rebuilding and enlarging the existing 
station or of building a new station further 
along the coast. On economic and technical 
grounds it was decided, with the approval 
of the Electricity Commissioners and the 
Central Electricity Board, to dismantle the 
three 12-5MW and eight boilers that were 
installed in 1923 and to erect in their place 
two 60MW turbo-alternators and two boiler 
units. 

Two points of technical interest about the 
new plant-are the unusual steam conditions 
of 1350 lb per square inch and 950 deg. Fah. 
and the fact that each generating set is 
cross compounded and comprises two 30MW 
alternators, one being driven by the h.p. 
and i.p. turbine and the other by the Lp. 
turbine. This arrangement allows the maxi- 
mum plant capacity to be installed in the 
restricted space (45ft by 40ft) made avail- 
able by the removal of the old sets. For 
flexibility the steam pipework between 
boiler and turbine is composed almost 
entirely of sixteen pipes of 3in bore chrome- 
molybdenum tubing. 

Associated with each turbine is a 540,000Ib 
per hour International Combustion p-f.- 
fired boiler. The individual boiler stacks 
of the original station are replaced by a 
single chimney, carried on a _ reinforced 
concrete gantry, capable of handling the 
exhaust gases from modern plant with a 
total capacity of more than 400MW. By 
installing large boilers with pf. firing, 





60MW SET, 


and the first of the boilers were due to be 
commissioned in December, 1950. 

Another power station in which new 
plant was expected to be commissioned in 
1950 is Portobello, which is about 3 miles 
from Edinburgh at the mouth of the 
River Clyde, where it has access to ample 
supplies of cooling water and is well situated 
for receiving coal from Lothian. The first 
section of Portobello power station was 


STOURPORT ‘‘B*’ POWER STATION 


adopting unit boiler lay-out and by avoiding 
duplication of many of the station auxili- 
aries, it is claimed that the capital cost of the 
new installation is being kept within £36 
per kilowatt, compared with £55 per kilo- 
watt for an equivalent new station with the 
same steam conditions. This saving is an 
important consideration under the present 
economic conditions, whereby capital expen- 
diture is severely limited. 
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One of our illustrations shows the turbines 
of the first cross-compounded set during 
erection, last August. 

Among the stations due to come into 
service early this year is Bromborough, 
which is on the west bank of the River 
Mersey, opposite Birkenhead. The site 
meets the main requirements for a steam 
power station. It has ready access to cooling 
water and good rail communications with 
coalfields; ash can be dumped out at séa 
with the help of two diesel hopper barges ; 
and the red sandstone rock provides satis- 
factory foundations for the building. 

When the station was originally planned 
by Birkenhead Corporation in 1938 it was 
proposed to have an initial installation of 
two 30MW turbo-alternators with the pros- 
pect of increasing the capacity of the station, 
eventually, to 120MW. The outbreak of 
war, however, caused work to be postponed 
and when the project was revived in 1944 
it was decided to modify the original scheme 
by installing sets of 50MW rating instead 
of 30MW, an ultimate capacity of 200MW 
being envisaged. The engineering consul- 
tants are Sir Alexander Gibb and Partners 
for the civil engineering work and Messrs. 
Merz and McLellan for the plant. 

Four 50MW, 3000 r.pm., hydrogen- 
cooled turbo-alternators, generating at 11kV, 
will be housed Jongitudinally in the turbine 
room. Each of the turbines is a three- 
cylinder unit, with a dual-flow low-pressure 
end exhausting into twin condensers. Four 
stages of feed heating are incorporated and 
there is one evaporator feed heater per 
turbine, giving a final feed temperature of 
390 deg. Fah. on full load. The turbines 
will draw steam from a main steam range 
fed by eight p-f.-fired Babcock and Wilcox 
boilers, each rated at 300,000 lb per hour, 
the steam conditions being 950 lb per square 
inch and 950 deg. Fah. 

In connection with the circulating water 
arrangements, specia] precautions were neces- 
sary to solve the problems caused by the 
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For supplying the grid the generator 
voltage is stepped up to 132kV by generator 
transformers. The substation adjoining 
Bromborough power station is a low-level 
duplicate busbar installation, one busbar 
being sectionalised with a section circuit 
breaker. From ‘the substation there are 


four 132kV overhead line circuits, two of 
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to the west of a reach of the River ‘Trey 
about 9 miles from its confluence with jy 
River Ouse. Cooling water for cordengy 
circulation is taken from the Trent t Tough 
three 72in diameter mild steel pipes 

plied by Stewarts and Lloyds, Lt<., th 
outfall into the river being approxi nately 
half a mile downstream of the intake chan, 





No. 1 BOILER DRUM ON DELIVERY TRUCK-—KEADBY POWER STATION 


which provide interconnection with Birken- 
head (Prenton) substation, one with Percival 
Lane substation and one with Chester Main 
substation. 

Whereas the responsibility for the con- 
struction of the stations referred to above 
rests with the appropriate generating divi- 
sions there are three stations (Keadby, 
East Yelland and Meaford “B”) which 
are being engineered by the headquarters 
staff of the British Electricity Authority 
under the chief engineer, Mr. V. A. Pask. 
Of the three stations, Keadby is the most 





H.P. AND I.P. CYLINDERS DURING ERECTION—PORTOBELLO POWER STATION 


heavy silting with which the River Mersey 
is associated. Silt control is achieved by 
providing a large silt chamber into which 
the river water is drawn, reducing its velocity 
sufficiently to cause the silt to be deposited 
before the water is passed to the circulating 
pumps. A grab crane is arranged to remove 
the silt from the chamber, which is in two 
independent sections, each of which is capable 
of handling the requirements of the whole 
station. 





advanced. It was designed by the Central 
Electricity Board, under whose gis work 
on site was begun in January, 1948, the 
main consultants being Messrs. Ewbank 
and Partners, the civil engineering consul- 
tants Sir William Halcrow and Partners, 
and the afchitects Messrs. Farmer and 
Dark. 

Keadby power station is about 44 miles 
from Scunthorpe, Lincs. It lies south of the 
Stainforth and Keadby canal, half a mile 





ber and pump house. I[t is estimated that 
the maximum circulating water require. 
ments will be 16,200,000 gallons per hour 
when the station is developed to its ultimate 
capacity of 360MW, made up of six Parsons 
hydrogen-cooled, 60MW_ turbo-alternators, 
running at 3000 r.p.m. and generating at 
11kV. Steam will be supplied on the unit 
system to each turbine at 900 lb per square 
inch, 900 deg. Fah., by a Stirling boiler having 
a continuous maximum rating of 550,000 Ib 
per hour. All the boilers are p.f.-fired and 
are of single-drum design. The drum for the 
first boiler is illustrated herewith, prior to 
installation. It is 5ft 6in in diameter, 
approximately 46ft long, and weighs about 
63 tons. When in position the drum is 
about 91ft above basement level, the boiler 
being suspended from the steel framework 
of the building, allowing expansion to take 
place downwards. 

The first turbo-alternator and boiler are 
due to be commissioned at the end of this 
year and the station is scheduled for com- 
pletion in 1955. Although the construction 
is in the hands of the headquarters organisa- 
tion, the station will be handed over to the 
Yorkshire Division for operation. 

(T'o be continued) 





Technical Reports 


The Determination of the Temperatures of an 
Electrical Discharge in a Gas. Critical Résumé of 
Published Information (Ref. L./T230). By H. Edels. 
The British Electrical and Allied Industries 
Research Association. Price 24s.—This report 
gives an account of the methods available 
for determining the component temperature of 
electrical discharges in gases and embodies a review 
of the published literature on the subject. The 
work was carried out at the University of Liverpool. 





The Analysis of Concretes. National Building 
Studies Technical Paper No. 8. H.M. Stationery 
Office. Price 9d.—The method employed at the 
Building Research Station and the Research 
Laboratory’ for making analyses of hardened con- 
cretes is described in this rt. The limitations 
of the method are outlined and fairly detailed 
working instructions are given for the sampling 
and analysis of a typical concrete. The description 
of the full procedure is followed by suggestions for 
simplification in certain cases and by a discussion 
of the magnitude of the errors in the calculated 
composition. 
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Nuclear Energy in 1950 


OOKING back over the five years since 
L nuclear energy was first released, it is 
easy to see how in the excitement created 
by the new discovery an unduly optimistic 
yiew cate to be taken of the nature and speed 
of future developments. That the immediate 
effect would be to end the Japanese war 
proved to be true, though this is sometimes 
now regarded as due less to the warlike 

otency of the new invention (which after all 
did no zreater damage at Hiroshima than a 
single raid on Tokyo a few months earlier 
with normal bombs) than as providing a 
face-saving excuse, welcome to the Japanese 
leaders for bringing the war to an end. But 
the public was led to adopt a far too rosy view 
of the time it must take before atomic 
energy could become a source of mechanical 

wer. Even so cautious a guide as an article 
on The Times leader page assured the public 
that anyone who was plagued about the near 
exhaustion of the coal and oil fields of the 
world couid have few genuine cares. The 
first attempts to design atomic power 
generators soon revealed a mass of difficulties, 
not least in the choice of the materials suit- 
able for use in the construction of such 
plant. The intensively radio-active field 
produced in the reactors was found to change 
the physical properties of the materials 
employed to an extent as surprising as it 
was embarrassing. Tensile strength and 
ductility were alike affected, so upsetting 
the very basis of the designs as planned. 
No doubt the work was not pushed on as 
energetically as it would have been had it 
been found possible to reach agreement on a 
form of international control of atomic 
energy which would limit the risk of its use 
in warfare. The position reached at the pres- 
ent time, forecast by so well placed an observer 
as the Director of the British Research 
Station at Harwell, is that it is likely to 
take two years to complete the studies being 
made to explore the merits of the various 
designs and the probable costs of running 
them; to these two years would have 
to be added another three or more to build 
the reactors chosen and maybe as much again 
for their complete testing. So not much, 
it seems, can be expected in less than ten 
years. The Russian physicist, Kapitza, a 
former student of Lord Rutherford’s at 
Cambridge, takes, it seems, an even less 
optimistic view, for according to the Chicago 
“AS. Bulletin,’ he does not think that 
atomic energy can become a real factor 
in peacetime applications in much less 
than fifty years. 

It is unfortunate that experience shows 
such natural materials of construction 
as steel and nickel to absorb neutrons too 
readily to be satisfactory, whilst substances 
less troublesome in this regard, such as 
beryllium, aluminium or magnesium, have 
the disadvantages of low melting points and 
so render hardly attainable even the 
moderately high temperature of ration 
desirable for reasonable thermal efficiency. 
The difficulty of the task that lies before the 
engineering profession was stressed by Sir 
Harold Hartley in his Presidential Address 
at this year’s meeting of the British Associa- 
tion. He pointed out that materials with 
qualities never before investigated or required 
must be found; they should be stable over 
long periods under intense neutron bombard- 
ment and not cause loss of neutrons by 
absorption. The removal and disposal of 
the radio-active waste products is expected 
to be another puzzling task, and probably 





a costly one, too. Not until these many 
problems are solved will the path be open 
for an effective use of this new source of 
power; the first call may well be for the 
supply of this almost weightless fuel for 
transportation to places remote from alterna- 
tive sources of power. That there are many 
such areas in the world was shown in a 
recent report, quoted by Sir Harold Hartley, 
that half the world’s visible reserves of 
present-day fuels are in U.S.A. and US.S.R., 
and another third divided between nine other 
countries. Of the remaining sixth, no 
one country has as much as I per cent, and 
their long-term development may therefore 
well call for new sources of energy. 


Recent TECHNICAL DEVELOPMENTS 


An exceedingly conservative policy is 
followed by almost all countries in the publi- 
cation of information respecting technical 
advances made by them in this subject, 
though they are more open in discus- 
sing what has been done, or thought to 
have been cone, elsewhere. As a@ conse- 
quence, it is easier to get information through 
the latter kind of source, but one has to use 
discretion in accepting all one reads. With 
this reservation we note with interest an 
American report that pilot-plant studies at 
Harwell of chemical separation procedures 
have supported methods of producing 
plutonium metal and uranium metal which 
are likely to be far less costly than those 
hitherto in force, and that important experi- 
mental work is in hand on the extraction of 
uranium from low-grade ores. 

If there is little in this country, or, indeed, 
in Europe, to rival the massive undertakings 
of the U.S.A., there are a number of research 
plants engaged in work of first-class import- 
ance. At Harwell a second electromagnetic 
isotope separation plant is reported to have 
been added to the one which began work 
some two years ago. This is stated to be 
able to produce highly enriched gramme 
quantities of some of the more important 
isotopes of the heavy elements. Another 
valuable device provides for the measurement 
of the degree of neutron absorption by various 
substances, information fundamental to 
reactor design. 

The Atomic Energy Commission of the 
U.S. publishes the half-yearly statements 
it makes to Congress, and it reports an im- 
portant programme of experimental re- 
actor development. This includes a reactor 
(at Oak Ridge) to furnish information 
on the behaviour of possible materials 
of construction with a view to future develop- 
ment on a large scale; prototype reactors 
aiming at the ultimate production of power 
for naval vessels, and a reactor (at Idaho) 
having the sole task of investigating the 
feasibility of the breeding process. It is not, 
of course, the policy of the U.S. Government 
to furnish details of such important projects, 
but a certain amount of information is 
given in the latest (the eighth) of its 
reports. Early in the year a working 
group was appointed to assist the Oak 
Ridge National Laboratory on a scheme 
for designing a power unit for aircraft use ; 
this is likely to be a very lengthy task. Less 
striking developments include extensions 
of the gaseous diffusive plant at Oak Ridge, 
considerable extensions at the Argonne 
National Laboratory at Chicago, as well as 
at Los Alamos, Brookhaven and Hanford. 
At Hanford three long-service piles were 
about to be replaced entirely by modern 
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plants, but the General Electric Co., was very 
successful in its effort to renovate the old ones, 
and the latter are continuing to run and seem 
to have years of activity ahead. The Atomic 
Energy Commission is supporting the con- 
struction of a synchrotron at the California 
Institute of Technology, which it is expected 
will accelerate electrons to an energy of 1000 
million electron-volts—the same energy 
target as that of the new proton accelerator 
at Birmingham. 

At the last meeting of the British Associa- 
tion, Professor Peierls opened a discussion 
in the Mathematics and Physics Section on 
high energy particles and the machines for 
their acceleration. He explained that a 
good deal was known about the parts of 
which atomic nuclei are built, but much 
less of the forces that hold them 
together, and that one of the best ways of 
adding to our knowledge was the study 
of collisions between the particles when 
travelling exceedingly fast—at energies corre- 
sponding to several hundred million electron- 
volts. To investigate the possible exist- 
ence of such a thing as a “ negative ” proton 
might require an energy level exceeding 
1000 millions, and once such a region had been 
entered upon other new phenomena were 
bound to be discovered. It was this chance 
that so much excited the physicists concerned 
with the design and building of the new form 
of accelerating devices now under construc- 
tion. Of these one of the most interesting 
and ambitious is the Birmmgham proton- 
synchroton begun about three years ago. 
It is designed to accelerate protons to over 
1000 million electron-volts during their 
travel in a fixed circular orbit of 30ft diameter, 
in which a total journey of about 120,000 
miles is accomplished. It is a fairly confident 
guess that when Professor Oliphant re- 
cently vacated the Chair of Physics at 
Birmingham for his new work at the post- 
graduate University of Canberra, Australia, 
he must have left this nearly complete 
research tool behind with no little regret. 

A curious problem which is reported to have 
been solved by the use of radio-isotopes is 
that of locating survey-stakes which are often 
buried under a foot or more of earth so as to 
enable normal farming operations to continue 
unhindered. For this purpose a radio-cobalt 
plated nail, driven into the head of the stake, 
suffices, as its presence is readily detected by 
portable Geiger equipment. 


BREEDING REACTORS 

The extent to which nuclear fuel can ever 
become a major factor in the world’s power 
supply must depend not only on the ascer- 
tained capital and running costs of atomic 
power stations, but on there being a sufficient 
supply of the raw material. Although the 
uranium content of the earth’s surface rocks is, 
in the aggregate, enormous, the comparative 
rarity of rich deposits and the frequency of 
the recurrence of very low concentrations 
makes it necessary that new means of eco- 
nomic recovery in the latter cases shall be 
worked out. This may, however, prove a 
lengthy task and, in the meantime, another 
very important factor calls for investigation, 
namely, the extent to which use can be 
made of what is known as “ breeding.” 
This is the name given to the process by which 
the lighter isotope of uranium on being 
“burnt” produces during the reaction a 
certain amount of plutonium which, in turn, 
can also be consumed. This may sound 
rather like getting more than a pint out of a 
pint-pot, but in reality it means making a 
fuller use of the natural uranium ore, which 
is the raw material used in the first instance. 
As @ consequence, we may find ourselves 
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able to burn much more of the natural 
uranium than the 0-7 per cent which repre- 
sents: the proportion in which the lighter 
isotope is present, but how much more has 
yet to be discovered. Another troublesome 
problem, already cited, is the disposal of the 
waste materials from such plants. Sir John 
Cockcroft has estimated that, on published 
results, a reactor developing 100,000kW of 
thermal energy will produce each second 
radio-active products with an activity equal 
to that of 20g of radium, and since there are 
no processes known but nuclear ones by 
which radio-activity can be destroyed, the 
disposal of these huge masses of harmful 
by-products is no slight matter. All the 
oceans of the earth are, it seems, insufficient 
to receive such huge quantities without 
ill-effect ! 


THE HypROGEN BomsB 


With President Truman’s announcement 
on February 1, 1950, of the initiation of 
work aiming at the possible construction of a 
hydrogen bomb, the public learnt for the 
first time of the existence of a new warlike 
menace which might prove to be far more 
intense than any hitherto known. Indeed, 
if any such device can ever be made, it is 
likely to prove at least a thousand times as 
powerful as the previous uranium bomb; 
but it is by no means assured that it cau be 
made, for it would require for its own par- 
ticular form of chain-reaction the attain- 
ment of a temperature measured in millions 
of degrees—perhaps even hundreds of 
millions. Since it seems that any such 
explosive material would be useless for any 
civil purpose whatever, whilst for military 
purposes the smallest bomb that could 
result would be much worse at “ over- 
hitting’ its target than any of the pre- 
vious types of atom bomb (which already 
exceed the most efficient size from a 
military point of view), the world will sigh 
with relief if the result of the investigations 
now on foot show that the temperature 
conditions needed for its construction are 
unattainable. Furnace temperatures as we 
know them run to but a few thousands of 
degrees, and even the surface of the sun to 
no more than 8000 or so; the only way in 
which a temperature of a million or more 
has yet been attained on earth is in the 
exploding uranium bomb and then only for a 
tiny fraction of a second. Whether a uranium 
bomb could in some way be used as a 
detonator for a hydrogen bomb has still to 
be discovered. Moreover, full-scale experi- 
ment is exceedingly dangerous and would 
gladly be avoided; on the other hand, 
model tests are impossible since the uranium 
bomb requires to be of about the size adopted 
in the war against Japan or it will not 
explode at all. Hence, if the hydrogen 
bomb is to be investigated it seems ineluctable 
that full-scale work will be necessary, how- 
ever great the danger, and according to a 
recent Press release the U.S. Government 
has already allotted 260 million dollars for 
the construction in South Carolina of plants 
aiming at a full technical investigation of the 
possibilities of this bomb. 

A most impressive scientific statement on 
this whole matter was lately made by Pro- 
fessor Sir George Thomson, of the Imperial 
College, and in the October issue of Inter- 
national Affairs appears the report of the 
address he gave at Chatham House. He 
pointed out that the source of energy 
in this type of bomb is the combination of 
very light atoms, probably mostly hydrogen, 
to form rather heavier ones—helium and 
upwards—and it was quite conceivable that 
such a weapon could be made. But even so, 
it can never be an efficient military weapon, 
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for it will be far too powerful as a unit, and 
would be better if its energy could be divided 
up into a number of smaller packets. It 
follows that if one’s sole guide be military 
efficiency the line would be drawn to exclude 
the hydrogen bomb, but to admit all other 
types. Even the uranium bomb is somewhat 
too large (but only by a factor of about 10) 
—and those who greatly dislike its use in 
warfare must remember that, as already 
said, the damage it did in Hiroshima or 
Nagasaki was less than that due to a 
single incendiary bomb attack on Tokyo 
shortly before. Sir George Thomson points 
out a@ much more serious factor than 
these, however, and that is the possibility 
that a single hydrogen bomb explosion might 
be so conditioned that a large part of the 
earth would be contaminated by radio- 
activity and become dangerous to life. This 
puts the hydrogen bomb into a class entirely 
by itself and there is much to be said for 
banning its use altogether save in reprisal 
for such an attack made from another 
country. 


BroLocicaL HazaRDs 


With the coming of civil applications 
of atomic energy there will inevitably arise 
difficult problems as to the best means 
of protecting the workers concerned from 
dangerous forms of radiation produced in 
such processes. Future research may, it is 
true, indicate means, at present unknown, 
for minimising this, but whether it does 
or not, there is the immediate problem 
presented by the present operation of 
large plants for military purposes. This 
whole question of biological hazard was 
discussed at the Royai Institution in October 
last. The sponsoring societies were the 
Institute of Biology, and the Atomic 
Scientists’ Association, with the support of 
the British Association. 

Among the various forms of radiation 
considered were gamma rays, fast and 
thermal neutrons, alpha particles and cosmic 
rays. Each had its special features and 
there seemed little to choose between their 
various forms of unpleasantness except that 
cosmic rays, however deadly they may be 
before they reach the earth, seem fortunately 
to lose most of their sting whilst traversing 
the atmosphere. Much was said of the effec- 
tiveness of the protective theasures taken in 
the interests of the workers in, and the 
neighbours of, the large experimental and 
production establishments such as Harwell. 
These measures can be very expensive to 
carry out, especially if the highest degree of 
immunity is the aim. It seems, however, 
to be reasonable to limit the endeavour 
to an assurance that the residual risk shall 
be less than that of the many minor dangers 
inevitable to normal life. As an example, 
the height of the ventilating chimney for 
somewhat radio-active air at one establish- 
ment was fixed as 200ft, since it was found 
that by the time this air was thus scattered 
it had very little ill-effect on surface air in 
the neighbourhood, even under the conditions 
of a local temperature inversion. 

Although not a matter obviously included 
in the Conference, an afternoon was devoted 
to the highly speculative subject of “ Atomic 
Energy and the Future.” In this the chief 
point made was the immense difficulty of 
foreseeing what lies ahead, and the younger 
the speaker the less confident was the 
view expressed! Some comfort was given, 
however, by the mature opinion expressed 
by Professor Sir George Thomson that some 
day the world will be thankful indeed for a 

new source of energy to replace the “ fossil ”’ 
sources (as one speaker put it) on which we 
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now depend. Known supplies of coal q 
not promise more than the world is li!:ely t 
need within the next century or two, ani 
even those supplies probably will be won only 
at increasing cost in view of the g owing 
reluctance to enter the tough occupat ion of 
deep mining. 

On the biological side the future seme 
to be even more uncertain, and so far as 
genetic aspects are concerned it was felt 
that not nearly enough time had passe’ sing 
the discovery of the release of atomic « ‘ergy 
to enable any firm conclusions to be drawn, 



















INTERNATIONAL CONTROL 






The initial optimistic view was that, since 
it must benefit all countries alike to be able 
to proceed with civil developments fre 
from military complications, it ought not 
to be hard to agree on a common plan of 
control. But this has not been reulised, 
Indeed, its realisation seems farther off than 
ever. The main difficulty arises from the 
consideration that Governments—being 
responsible for the welfare of their people— 
are bound to insert safeguards in any pro. 
posed scheme of international control, and 
that one of these is the giving of power to 
the new authority to send its inspectors as 
and where it wishes in order to make sure 
that all countries are having a fair deal. 
The U.S.S.R., however, was most reluctant to 
assent to this, and when it did agree to goa 
good part of the way it was w:th reservations 
which gave little assurance to the other 
parties concerned. The U.S.S.R. has built 
up a considerable war potential of munition 
factories in undisclosed parts of her huge 
domain, and was exceedingly slow to 
accept the idea that a body of mainly 
non-Russian engineers would have to be 
given as much right to travel around the 
country as any such visitors would be 
allowed to do in the non-Communist countries 
of the world. This factor has retarded 
the hopeful endeavour to xourish a new 
potential source of civil power supply, and 
the situation has become the more diffi- 
cult since any military tension naturally 
tends to direct supplies of uranium ore 
towards the building up of stock piles of 
atom bombs. It. is true that the new 
potential “fuel” is still there, but it is not 
available for release for civil purposes. Nor 
is it likely to become available until such 
time as the present “ cold war ” is brought to 
an end by a more tolerant view being every- 
where taken of the opinions and ways of 
life of those in neighbouring States. 
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Railway Electrification in 
Holland 


Because the Province of Limburg is 
the centre of Dutch mining industry _ the 
Netherlands Railways have been given high 
priority to this province in further electrifica- 
tion plans for the main lines. One of the main 
objects of electrification in Holland is the 
saving of coal. It is estimated that when the 
whole Dutch scheme is completed the annual 
saving of coal will reach about 350,000 tons. 
The electrification is at 1500V' d.c., but the 
power supply is three-phase a.c., 10kV, which is 
transformed and converted into direct current, 
at seven substations. Dutch manufacturers 
have been working for some time on orders 
for the construction of sixty-five four-coach 
trains, and seventy-nine trains consisting of two 
coaches and thirteen intermediate coaches. 
This order is to be completed by 1952. ‘The 
electrification of the Limburg railway system 
introduces substantial saving in travelling 
time ; the distance from Amsterdam to Maas- 
tricht will be covered in 2-54 hours (instead of 
4-36 hours previously). 
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Naval ence linen in 1950 


By RAYMOND V. B. BLACKMAN 
No. I 


GREAT BRITAIN 

HE naval event of the year as far as 

British naval construction was concerned 
was the launch, seven years to the day after 
her keel was laid, of the large fleet aircraft 
carricr ‘‘ Ark Royal” by Her Majesty the 
Queen on May 3, 1950, from the Birkenhead 
slipwey of Cammell Laird and Co., Ltd. 
Described by the First Lord of the Admiralty 
as “the most up-to-date aircraft carrier in 
the world,” she was originally to have been 
named “ Irresistible,’ but it was arranged 
that she should be the fourth warship in the 
Royal Navy to bear the name of “ Ark 
Royal ” when the famous wartime aircraft 
carricr of that name was lost. 

Although not as large as the 45,000-ton 
United States aircraft carriers of - the 
“Midway ” class, she will be larger than 
any British aircraft carrier now in service, 
and will in fact be the largest aircraft 
carrier ever built in Great Britain. Cammell 
Laird and Co., Ltd., has built many 
large warships, but none with a launching 
tonnage greater than that of the new 
“Ark Royal.” Her weight as she went 
down the ways was nearly 24,000 tons, mak- 
ing her the heaviest warship to take the 
water in the United Kingdom with the 
exception of H.M.S. ‘“ Vanguard,” which 
was slightly heavier. Her standard dis- 
placement on completion will be 36,800 tons, 
compared with the 22,000 tons of the former 
* Ark Royal,” but her full load displacement 
will be in the region of 46,000 tons. 

With a length between perpendiculars of 
720ft and an overall length of 803?ft, she 
will have a beam (at water line) of 112}ft 
and a draught of 33ft. She will be armed with 
sixteen 4-5in dual-purpose guns, fifty-seven 
40mm Bofors anti-aircraft weapons and 
four 3-pounder saluting pieces. She will 
carry between 80 and 110 aircraft, and she is 
reported to be particularly well protected 
with armoured sides, magazines and decks. 
The main propelling machinery, comprising 
eight Admiralty three-drum type boilers 
supplying high-pressure superheated steam 
to four sets of Parsons geared turbines 
turning four shafts, and aggregating 
152,000 s.h.p., will give her a speed of 
314 knots at deep load and ensure that degree 
of special mobility which is required of an 
aircraft carrier. 

Under the directions of the Controller of 
the Navy, the design of H.M.S. “‘ Ark Royal ” 
was originated by the Director of Naval 
Construction during the war, Sir Stanley 
Goodall, and completed by his successor, 
Sir Charles Lillicrap, an ex-Royal Dockyard 
shipwright apprentice. The new aircraft 
carrier is designed to operate jet, turbine 
propeller or piston-engined aircraft of the 
most advanced type, and it will be possible 
for her to fly off the largest and heaviest 
aircraft in service in the Royal Navy. Her 
hangars will accommodate several flights 
of aircraft and many specially fitted stores 
and workshops will be close at hand to service 
and maintain them. 

High-speed lifts will raise aircraft from 
the hangars to the flight deck, and fuel for 
the aircraft will be stored in several groups 
of tanks dispersed throughout the ship in 
such a manner as to reduce the risk of fire to 
@ minimum. Magazines for storing all types 
of airborne weapons will be in other protected 
parts of the ship from which heavy bombs 
may be raised by a special lift to “‘ bomb-up ”’ 
positions. Aircraft torpedoes will be stowed 


in racks in special workshops where precision 
mechanisms can be properly maintained. 

In the construction of the hull of the new 
“ Ark Royal ” electric welding was used on a 
large scale, and it can be said that the ship 
probably embodies the greatest proportion 
of electric welding so far applied iu ship- 
building. Progressive improvement in the 
technique of weldihg has been made possible 
by X-ray tests carried out at intervals during 
construction. One of the advantages of 
welding, of course, was that it provided a 
lighter structure, but there were still many 
parts of the “ Ark Royal” where the highest 
quality of the riveter’s art was essential. 

Dispersed throughout the length and 
breadth of the ship several thousand tons of 
oil fuel will be stored. Large evaporating 
and distilling plants will supply fresh water, 
approaching 200 tons daily needed for wash- 
ing and cooking. The electrical generating 
plant of the ship will include both turbo- 
driven and diesel-driven units, dispersed and 
arranged to preclude the possibility of all 
units being incapacitated at one time in the 
event of heavy damage in action. 

When completed the ship will, in addition 
to fulfilling the needs and containing the 
amenities of a warship and an airfield in 
normal conditions, have all the necessities 
of life and action in arctic or tropical 
climates. A forced ventilation system will 
be capable of distributing cool or warm air 
throughout the ship as required according to 
climatic conditions. Large dining halls will 
be supplied from galleys containing the most 
up-to-date machinery and electric cooking 
equipment. Mess decks will be furnished 
with settees, tubular steel tables and chairs 
in contrast to the old broadside mess tables 
and stools of ships of pre-war construction. 
The refrigerated storage space in the ‘“ Ark 
Royal ”’ will be greater than that in any other 
warship. Her batteries of dual-purpose 
guns in eight twin mountings will provide 
long-range defensive armament, and her 
many small automatic weapons will be used 
for close-range anti-aircraft work. It has 
been estimated that the total cost of the 
ship will be £12,000,000 by the time she is 
completed. 

The only sister ship of the “ Ark Royal ” 
is the ‘‘ Eagle” (ex-‘‘ Audacious’) begun 
as long ago as October 24, 1942, and launched 
on March 19, 1946, by Princess Elizabeth. 
She was originally scheduled to be completed 
in 1950, but is still being fitted out at the 
Belfast yard of Harland and Wolff, Ltd. 
She is now due to be completed for trials in 
March, 1951. The “ Ark Royal” is tenta- 
tively scheduled to be completed by the 
end of 1952. There would have been four 
large fleet aircraft carriers of this class, but 
the ship originally to have been named 
“* Eagle,” ordered from Vickers-Armstrongs 
(Tyne), and the “ Africa,’”? were cancelled 
at the end of the war, as were three larger 
aircraft carriers to have been named 
‘* Gibraltar,” ‘‘ Malta ” and ‘‘ New Zealand.” 


DESTROYERS 


During the past year four more fleet 
destroyers of the largest size ever built in 
this country for the Royal Navy were 
launched. They are H.M.S. “ Diamond,” 
built at Clydebank by John Brown and Co., 
Ltd., Glasgow, also responsible for the main 
propelling machinery of the ship; H.MS. 
** Defender,” built at the Linthouse Yard of 
Alex. Stephen and Sons, Ltt., Govan, 


_ Vice-Admiral 
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Glasgow, with machinery by the same firm, 
H.MSS. “ Delight ” (hull and machinery built 
by Fairfield Shipbuilding and Engineering Co.), 
and H.M.S. “ Dainty,” built and engined 
at the Cowes yard of J. Samuel White and 
Co., Ltd., Isle of Wight. These ships are 
survivors of a class of sixteen units ordered 
towards the end of the war, of which half 
were cancelled on the cessation of hostilities. 
The remaining eight vessels were laid down 
between September, 1945, and March, 1949, 
and the first two to be launched were the 
*‘ Daring,” the name ship of the class, from 
the Tyneside Yard of Swan, Hunter and 
Wigham Richardson, Ltd., of Wallsend, and 
the “ Decoy” (ex-‘‘ Dragon’) from the 
Scotstoun Yard of Yarrow and Co., Ltd., 
Glasgow, in August and March, 1949, 
respectively. 

The ‘‘ Diamond ” took the water on June 
14, 1950, the naming ceremony being per- 
formed by Mrs. (now Lady) Denny, wife of 
(now Sir Michael) Denny, 
Third Sea Lord and Controller of the Navy ; 
the ‘‘ Defender ” left the stocks on July 27, 
1950, being named by Lady Bilsland, wife of 
Lord Bilsland of Kinrara, while the 
“ Dainty ” went down the ways on August 
16, 1950, being “christened” by Lady 
Lang, wife of Sir John Lang, Permanent 
Secretary of the Admiralty, and the 
“ Delight ” was launched by Lady Jowitt on 
December 21st. The two remaining fleet 
destroyers of the class which remain to be 
launched, the “ Diana” and ‘‘ Duchess,” 
are on the slips at the yards of Yarrow and 
Co., Ltd., Scotstoun, and John I. Thornycroft 
and Co., Ltd., Woolston, Southampton, 
respectively. 

These ships, the completion of which is 
now scheduled for 1951-52, will almost fall 
into the light cruiser category. Indeed, it 
is understood that they will be organised 
and administered on cruiser lines. After 
the launch of the “ Diamond,” the Lord ° 
Commissioner of the Admiralty, who is, of 
course, responsible for all naval shipbuilding 
and equipment, gave a hint that the 
destroyers of the “ D” class might be the 
last of a phase of naval construction and that 
Britain will build no more big destroyers, 
adding that we may instead concentrate on 
smaller and lighter ships to counter the 
submarine menace. Two months later Vice- 
Admiral Sir Michael Denny again emphasised 
the fact that destroyers had reached their 
ultimate development with the “D” type 
when, at the launch of the “ Dainty ” he 
commented that she would be the last that 
White’s (the oldest shipyard on the Admiralty 
list) would build which would be recognisable 
to students of naval affairs as a fleet 
destroyer. 

The ‘‘Daring” class destroyers have a length 
between perpendiculars of 366ft with an overall 
length of 390ft, and a beam of 43ft, and will 
draw 123ft of water. They will have a 
standard displacement of 2610 tons with a 
full load displacement of over 3300 tons. They 
are of all-welded construction, designed as an 
expansion of the “‘ Weapon” type of fleet 
escorts with heavier armament and more 
superstructure, and they incorporate develop- 
ments based not only on the results of 
lessons learned during the last war, but of 
experience gained since. They doubtless 
owe something of their later recast design 
to the structural experiments which were 
carried out at the Naval Construction 
Research Establishment at Rosyth on the 
hull of H.M.S. “ Albuera,” an incomplete 
** Battle ” class destroyer which was declared 
surplus after the end of the war. This vessel 
was supported amidships in dry dock and 
loaded at the ends by water ballast until 
complete structural failure occurred. During 
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the test more than 700 gauges gave a con- 
tinuous record of the stresses in various parts 
of the structure. Much valuable data was 
collected and comparisons were made between 
the experimental results and values calcu- 
lated by various theories. By this means 
design methods were improved so that vessels 
of the type might be built of lighter con- 
struction yet of superior strength. 

The armament of the “ Daring.” class 
consists of six 4-5in dual-purpose guns dis- 
posed in three twin turrets of the latest 
design, two forward and one aft, six 40mm 
A.A. weapons, and ten 2lin torpedo tubes in 
two pentad mountings. The electrical 
installation, which is the most comprehensive 
yet mounted in a British destroyer, comprises 
an a.c. plant operating at 440V, three-phase, 
60 c/s. There will be all-electric galleys and 
laundry and fluorescent lighting throughout 
the decks. 

The main propelling machinery of the 
“ Daring” class is of an advanced design, 
comprising a two-shaft arrangement of 
Parsons geared turbines aggregating 54,000 
s.h.p. and equal to a designed speed of 34-75 
knots. “Daring” class machinery was 
subjected to shore trials by the Parsons and 
Marine Engineering Turbine Research and 
Development Association establishment at 
Wallsend-on-Tyne. The erection of boilers, 
turbines and gearing with certain of the 
associated auxiliaries was carried out by the 
Wallsend Slipway and Engineering Company, 
Ltd. The remainder of the work, including 
the adaptation and installation of research 


plant and the instrumentation of the 
machinery under test, devolved upon 
PAMETRADA. The complexity of the 


instrumentation may be appreciated from the 
fact that the measurement of no fewer than 
525 separate quantities was involved. Apart 
from the measurement of temperatures by 
thermometers, 112 thermocouples were fitted 
to various points on the installation and 
continuous records were taken using five 
automatic multi-point recording instruments. 
In all the machinery was run for 407 hours, 
of which twenty-three hours comprised 
astern running. 

The trials proper included the accurate 
measurement of all important quantities 
under many different operating conditions. 
Fuel and condensate were weighed. All 
relevant steam conditions were observed 
with the greatest possible accuracy. The 
output was absorbed and measured by the 
Heenan and Froude “ F.A. 18D” dynamo- 
meter. Gland steam was measured by means 
of individual orifices and overall weighing, 
and auxiliary condensate was metered. 
Steps were taken to measure the spindle 
leak-off quantities from the mancuvring 
valves. The gland condensate was weighed. 
Air removed from the condenser by the 
ejectors was recorded on a gas meter. The 
programme, briefly, comprised preliminary 
proving tests, consumption trials, special 
vibration and noise trials, manceuvring 
trials and astern trials. 

Associated research schemes carried out 
during the trials- included the fixing of 
strain gauges on the quill shafts in order to 
assess the distribution of torque and also to 
give some idea of power distribution between 
the turbines; the fitting of electronic 
capacitance gauges to indicate vibrations 
and movements of the gear wheels and turbine 
rotors ; the measurement of pressure drops 
along main steam piping; the distribution 
of heat transfer over the main condenser 
heating surface, and experiments and 
observations concerned with h.p. and Lp.. 
casing temperatures, relative expansion of 
h.p. rotor, turbine distortion, rotor bore 
temperatures, the noise level in fan flats, 
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and the build up of electrical potential in 
rotors. 

A great deal of valuable information was 
gained from these trials. The behaviour 
of the machinery under transient conditions 
provided new and valuable knowledge of 
what really occurs during the manouvring 
processes. 


ad 


OTHER VESSELS 


The. only ships completed for the Royal 
Navy during 1950 were the new surveying 
vessel ‘‘ Cook,” and a motor torpedo boat, 
“'P 1602,” (Plate 4). The “Cook” had a 
rather long and somewhat chequered building 
history. She was laid down by William 
Pickersgill and Sons, Ltd., of Southwick 
Sunderland, on November 30, 1944, as the 
frigate “‘Loch Mochrum,” and launched 
on September 24, 1945, as the “ Pegwell 
Bay.” By that time, of course, the war was 
over and she was towed away from this firm, 
which normally undertakes mercantile ship- 
building, to be completed by H.M. Dockyard, 


Devonport. Her main propelling machinery 
was built by George Clark, Ltd., of 
Sunderland. 


The new surveying ship has a standard 
displacement of 1640 tons, slightly more than 
the original frigate type from which she 
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was converted, specifically for the work of 
the Hydrographic Department of the 
Admiralty, with a full-load displacement of 
2280 tons. She has a length between per- 
pendiculars of 286ft, being 307ft long overall 
with a beam of 38}ft and a draught of 12}ft. 
Two Admiralty three-drum type boilers and 
two sets of four-cylinder triple-expansion 
engines, developing an aggregate of 5500 
i.h.p. on a two-sbaft arrangement, are equal 
to a speed of 19-5 knots. The electrical 
power in the ship at 220V d.c. is derived 
from two steam-turbine-driven generators 
of 120kW capacity, and two diesel-driven 
generators of 150kW capacity. Having 
stowage for 580 tons of oil fuel, H.M.S. 
“Cook ’”’ is well suited for the Surveying 
Service in distant waters. She is equipped 
with radar, asdic and other modern apparatus, 
but she is unarmed except for two depth 
cherge throwers. She was completed and 
accepted into the Royal Navy on July 20, 
1950, and was thus under construction for 
over five and a half years. 

The new motor torpedo-boat, “‘ P 1602,” 
formerly known as M.T.B. “ 539,” was built 
of aluminium alloy by Saunders Engineering 
and Shipyard, Ltd., Beaumaris, Anglesey. 
She has a length between perpendiculars of 
72ft, being 75ft 2in overall, with a beam of 
19ft 8in and draws 54ft of water. The 
propelling machinery comprises Packard 
engines, and the armament includes four 18in 
torpedo tubes. She was completed and 
accepted by the Royal Navy on March 21, 
1950. Her cost was officially stated to be 
£131,359. 


CONVERSIONS 


At the end of 1950 the two former 
“Rotherham” class fleet destroyers 
“* Relentless ”’ and “ Rocket,’”’ which have 
been in dockyard hands since late 1949 
undergoing conversion into the Royal Navy’s 
prototype fast anti-submarine frigates, were 
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nearing completion, and a very fine appeay. 
ance indeed they presented in their ney 
guise. It is not always the case in British 
naval architecture that power and the 
semblance of power go hand in hand, byt 
with these two ships the naval constructors 
have contrived a most efficient type of sub. 
marine killer on a base, as it wer, of 
destroyer machinery, and they look the j,art, 

The “ Relentless ” was launched at Clyde. 
bank by John Brown and Co., Ltd., in 1949 
and completed the same year, while the 
“ Rocket ”’ was launched at Greenock by 
Scott’s Shipbuilding and Engineering (om. 
pany, Ltd., in 1942, and completed in 1943, 
As originally designed they were standard 
war emergency fleet destroyers with the 
break in the forecastle below the bridge 
and just before the single funnel a little 
forward of amidships. The standard dis. 
placement was 1705 tons with a full-load 
displacement of 2425 tons, a length of 358}tt, 
a beam of 353ft and a mean draught of 
94ft (drawing a maximum of 16ft of water), 
The armament composed four 4-7in guns, 
four 2-pounder pompoms, eight 20mm A.A. 
weapons and eight 2lin torpedo tubes (two 
of the main guns and the torpedo tubes were 
subsequently removed). The propelling 
machinery comprises two Admiralty three. 
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drum type boilers ahd two sets of Parsons 
geared turbines turning two shafts and 
aggregating some 40,000 s.h.p., equal to a 
designed speed of 36-75 knots, the sea speed 
being 32 knots with 36,000 s.h.p. 

On being taken in hand for reconstruction 
the two ships were stripped down to the bare 
hull, leaving little more than a housing for 
the propelling machinery. All superstruc- 
ture and armament, including bridge, masts, 
funnel, gun mountings and upper deck 
equipment, was removed. Building then 
started afresh. Each ship was built up one 
deck higher from the break in the forecastle 
to within about 30ft of the stern. A long, 
low bridge structure was built on, sur- 
mounted by a short lattice foremast, abaft 
of which was erected a squat, raked funnel, 
a raised box-like deck-house embodied in 
the shelter deck for the torpedo space, and a 
low lattice mainmast. 

To reduce top weight and to adjust 
stability, most of the new plating between the 
upper deck and forecastle deck and for the 
various wing superstructures is of aluminium 
alloy, but steel was used for the rounded, 
streamlined fore-bridge. Even ladders are 
of aluminium tube. The general effect, 
in spite of the build up by one deck, is of a 
low-lying fast light cruiser, because the 
silhouette has been progressively broken 
down from the height of the bridge and funnel 
to the break on the quarter deck. Actually, 
however, the ships have been redesigned as 
anti-submarine units with most of the 
weapons and operational spaces enclosed. 
They remain destroyers in form only up to 
the upper deck, above which is the new con- 
ception of an anti-submarine frigate. The 
original propelling machinery remains so that 
the ships will be very fast. The new arma- 
ment will include two quadruple}j ahead- 
throwing anti-submanine weapons, one on 
the forecastle and one on the quarter 
deck, two triple squids arranged en echelon 
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on the quarters, two 4in dual-purpose guns 
in a twin shield abaft the mainmast, two 
40mm Bofors A.A. weapons on the forward 
superstructure in “B” position, and four 
glin ‘ixed torpedo tubes housed amidships. 
The ‘ Relentless’ has been reconstructed 
in the Royal Dockyard, Portsmouth, and the 
“Rocket”? was converted at Devonport 
Naval Yard. ‘This rebuilding of two 
‘destroyers has resulted in a very interesting 
type of ship. As anti-submarine vessels 
they seem to be all that could be desired, 
but whether such ships, with turbine 
machinery of 40,000 s.h.p. would lend them- 
selves to rapid production by a large number 
of shipbuilding firms in wartime, which ‘is 
surely an aim with anti-submarine frigates, 
is entirely another question. 

Five slightly heavier and later fleet 
destroyers of the “ V”’ flotilla, namely, the 
“Venus,” “‘ Verulam,” “ Vigilant,” “Virago,” 
and ‘“ Volage,”’ of much the same original 
design, which were built between 1942 and 
1944, are being taken in hand for conversion 
on similar lines to the “ Relentless”? and 
“Rocket.” The “ Verulam” has already 
been stripped down in Portsmouth Dockyard 
and reconstruction is due to begin imme- 
diately. The reconstruction of the “ Volage ” 
will be her second since the war. It will be 
recalled that she had her fore part blown 
off by a mine explosion in the Corfu channel 
in 1946, but was repaired at Malta Dockyard 
and subsequently served in the Medi- 
terranean Fleet until 1949. These “V” 
class destroyers displace 1710 tons (2530 
tons full load) and have an overall length of 
3623ft, being otherwise similar to the “R” 
boats. 


Escort VESSELS AND MINESWEEPERS 


According to the statement of the First 
Lord of the Admiralty explanatory of the 
Navy Estimates, 1950-51, issued last March, 
it was expected that during the course of the 
financial year two escort vessels of new design 
would be laid down. This statement was 
subsequently amplified by the First Lord 
in the House of Lords when he said that a 
new prototype anti-submarine vessel, 
embodying the latest weapons, and all the 
lessons learned during and since the war, 
was being ordered in 1950, and it would 
have sufficient speed to deal with the fast 
submarine. It is understood that orders 
for one new frigate was received by Ports- 
mouth and Devonport naval yards where 
the building slips have been idle since the 
end of the war. It is understood that these 
ships will be very similar to the converted 
“ Relentless ’’ and ‘‘ Rocket,” but with a 
different hull form. It was also officially 
announced by the First Lord of the Admiralty 
in the House of Lords that there is under 
development a serviceable anti-submarine 
frigate which might be turned out in large 
numbers cheaply. 

During the year provision was also made 
to start the construction of minesweepers 
of new design, of which forty-one were 
ordered. But judging by their reported 
cost, most of them are quite small coastal 
minesweepers and are probably based on 
experience gained with the experimental 
minesweeping flotilla of trawlers and motor 
minesweepers formed early in the year. The 
first twenty of the new minesweepers are 
reported to cost about £100,000 each (less 
than the cost of a small motor torpedo-boat). 
Some will be constructed with materials not 
usual in shipbuilding. Extensive use will 
be made of light alloys to counter magnetic 
properties. Another fifteen minesweepers 
ordered subsequently will be considerably 
larger and cost some £150,000 each, but 
these, too, are still small vessels, since fleet 
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minesweepers cost £175,000 each before 
the war and vessels like the “ Algerine ” 
class of over 1000 tons would probably cost 
two or three times as much to-day—some- 
thing like £500,000. ; 

High priority is being given to the con- 
struction of these small minesweepers. 
Developments in marine mines, particularly 
since the war, have made minesweepers of 
increasing importance to the Navy. But 
although the latest sea mines may be formid- 
able weapons, comparatively small vessels 
are capable of dealing with them. Another 
mine vessel ordered under the defence pro- 
gramme is to be a parent or headquarters 
ship for the minesweepers and will be a 
store-carrier for them. 

Apart from the launching of the one air- 
craft carrier and three destroyers and the 
completion of one surveying vessel men- 
tioned earlier, all five vessels constituting a 
back-log for wartime programmes, no battle- 
ships, no, aircraft carriers, no cruisers, no 
destroyers, no frigates, no submarines—in 
fact, no warships of any size or note—were 
laid down, launched, or completed for 
the Royal Navy during 1950. Seldom has 
there been such a lack of a programme of 
new naval construction in this country. 
Such few aircraft carriers, cruisers and 
destroyers as were nominally under con- 
struction were all ordered during hostilities, 
and work on actual building either proceeded 
at a comparatively leisurely rate or remained 
entirely suspended. 


BUILDING IN PROGRESS 


Little progress was nrade with the fleet 
aircraft carriers of the intermediate type, 
laid down in 1944-45 and launched in 1947- 
48, namely, the ‘“ Albion,” built by Swan, 
Hunter and Wigham Richardson, Ltd., 
Wallsend-on-Tyne ; * Bulwark ” and 
“Centaur,” both built by Harland and 
Wolff, Belfast, while the remaining 
vessel of the class, the ‘‘ Hermes” (ex- 
“Elephant ’’), has not yet reached the 
launching stage, although she was begun by 
Vickers-Armstrongs, Barrow-in-Furness, as 
long ago as June, 1944. These ships are 
considerably enlarged vessels originally of 
the light fleet conception with propelling 
machinery of nearly twice the power to give 
an increase in speed of 5 knots, correcting 
a fault of the existing hastily conceived light 
fleet type. 

According to information just received 
these aircraft carriers now soar out of the 
light, fleet category and may rank with the 
fleet type, since they will have a standard 
displacement of over 20,000 tons and a full 
load displacement of nearly 26,000 tons. 
With a length between perpendiculars of 
650ft, being 7374ft long overall, they have a 
water line beam of 90ft and will draw 26}ft 
of water. The main propelling machinery 
comprises Admiralty three - drum boilers 
supplying high-pressure superheated steam 
to Parsons geared turbines of 76,000 s.h.p. 
turning two shafts which will give them a 
designed speed of 29} knots. They will 
carry forty-five aircraft and their armament 
will include thirty-two 40mm A.A. guns. 
The shape of the stern of these ships, of the 
overhanging transom type, differs from that 
in earlier aircraft carriers. The “ Albion,” 
laid up immediately after launch, and 
damaged in collision with the steamer 
“Maystone”’ during tow to Rosyth in 
October, 1949, for dry docking, was sub- 
sequently repaired and towed back to the 
Tyne a year later for completion and com- 
missioning. Eight ships of this class were 
originally ordered, but the “ Arrogant,” 
“Monmouth ’”’ and “ Polyphemus”’ were 








31 


cancelled, with the original 
“ Hermes.” 

No work was done on the light fleet air- 
eraft carriers ‘‘ Hercules,” ‘ Leviathan ” 
and “Powerful” during 1950, and it is 
understood that they may never be com- 
pleted as aircraft carriers for the Royal 
Navy, if at all. They were begun in 1943 
and launched in 1945 by Vickers-Armstrongs, 
Ltd., Tyne; Swan, Hunter and Wigham 
Richardson, Ltd., and Harland and Wolff, 
Ltd., respectively, but their construction 
was stopped in 1946 when they were struc- 
turally almost completed. The “‘ Leviathan,” 
for instance, laid up at Portsmouth, had her 
propelling machinery installed, island super- 
structure and funnel erected, and was about 
80 per cent fitted out internally. The 
“ Hercules ” is laid up at Faslane, Scotland, 
and the ‘‘ Powerful ”’ is laid up at Belfast. 

Although the contracts for these ships 
were cancelled after the war, in the 1949-50 
Navy Estimates it was stated that while 
constructional work had been suspended 
work in relation to the preparation of equip- 
ment was being progressed. It was also 
officially stated that all three would 
eventually be resumed and completed. But 
in the 1950-51 Navy Estimates it was 
merely stated that work was suspended. 
Equipment has been removed from the 
“ Leviathan ’’ and sent to Barrow for the 
aircraft carrier being built for Australia. 
This design of light fleet carrier is regarded 
as obsolescent. The vessels already in 
service have proved disappointing on 
operations, particularly in speed and 
internal arrangements. They have pro- 
pelling machinery of only half the power 
required for ships of their size. 

They were designed for a standard dis- 
placement of 14,000 tons (19,000 tons full load) 
with a length between perpendiculars of 630ft, 
an overall length of 695ft, a water-line beam 
of 80ft, and a draught of 24ft. Their capacity 
is thirty-five aircraft and their armament 
comprises thirty 40mm A.A. guns. The pro- 
pelling machinery consists of four Admiralty 
three-drum boilers and two sets of 
Parsons geared turbines of 40,000 s.h.p., equal 
to a maximum speed of 24-5 knots and only 
20 knots at full load. The plant is installed 
in two machinery spaces with one set of 
turbines and two boilers in each space 
operated on the unit system, each set of 
turbines being arranged en echelon, so that 
the starboard propeller shaft is longer than 
the port. 


together 


(To be continued) 





Books of Reference 


Directory of U.S. Companies. London : Economic 
Co-operation Administration, American Embassy, 
W.1.—This directory has been compiled and issued 
under the Marshall Plan Administration, and is 
intended to provide information which will enable 
importers in participating countries to select indi- 
vidual sources in the United States, where par- 
ticular materials, products or services are obtain- 
able. It lists the products and addresses of some 
15,000 of what are stated to be “‘ the less well-known, 
but none-the-less efficient American companies ” 
offering a wide variety of goods. Firms in this 
country importing or contemplating the importing 
of goods and materials from the United States will 
find the directory a very useful guide to manufac- 
turers and agents in America. 





F.B.I. Register of British Manufacturers, 1950-51. 
London: Federation of British Industries, 21, 
Tothill Street, S.W.1. Price 42s. net.—In this, the 
twenty-third edition of the register, the products 
and particulars of some 6000 British manufacturing 
firms are listed. The book is divided into seven 
main sections: a classified buyers’ guide of pro- 
ducts and services; advertisements; addresses, 
telegraphic addresses, telephone numbers, &c.; 
trade associations ; trade names; trade marks, and 
an addenda giving the products and addresses of 
new member firms elected after the main sections 
of the book went to press. 








THE ENGINEER 


Some Work on British Railways in 1950 


1 oy year which has just ended held little 
of particular interest to the student of 
railways or locomotives in this country. 
Practically all of the locomotives scheduled 
for production during the year were of well- 
known designs and as strict economy con- 
tinued to be exercised in most directions no 
other outstanding new work was completed. 

Plans for the introduction of the twelve 
new standard types of steam locomotives 
reached an advanced state, and according 
to official announcements made during the 


range of railway working in this country. 
It was built to the design and specification 
of Mr. H. G. Ivatt, Chief Mechanical Engineer 
of the L.M.R., at the works of the North 
British Locomotive Company, Ltd. The 
engine was supplied by Davey Paxman and 
Co., Ltd., and the British Thomson-Houston 
Company, Ltd., was the main contractor 
for the power equipment. 

This locomotive, as can be seen from the 
illustration on this page, is of double-bogie 
design, and it has nose-suspended traction 





MIXED TRAFFIC DIESEL-ELECTRIC LOCOMOTIVE 


past year no less than 160 engines embodying 
six designs of the standard types will be 
built this year. Other forms of traction 
are also being carefully investigated by the 
Railway Executive and, in addition to the 
gas turbine locomotive, a complete range of 
diesel-electric units were undergoing trials 
in service during 1950. 

The six types of standard steam locomo- 
tives now being built are all designed for 
mixed traffic working in order to give the 
maximum interavailability of use within their 
power range. Two big designs of 4-6-2 
standard engines under construction are 
intended for both express passenger or fast 
freight train working. These engines will 
be-capable of undertaking the duties and 
working over the routes at present covered 
by locomotives such as the “Castles,” 
“West Country,” L.M.R. Class “6s” and 
ex-L.N.E.R. “ V 2s.” Another 46-2 
standard design with lighter axle loads will 
be able to undertake the duties of the W.R. 
“ County ” and L.M.R. Class “ 5 X ” engines, 
as well as the heavier work performed by 
the L.M.R. Class “5” and ex-L.N.E.R. 
“e B as.”” 

Of two other standard tender class loco- 
motives to be introduced this year one will 
be a mixed traffic 4-6-0 and the other a 
lightweight 4-6-0. The lightweight engine 
will have a greater range of availability and 
will replace numerous classes of 4-4-0 
locomotives now becoming obsolescent. A 
new 2-64 tank engine for suburban 
passenger and similar duties, and a 2-6-2 
light passenger, freight and shunting tank 
engine, complete the range of standard 
locomotives to be built in 1951. 

The latest addition to the range of diesel 
motive power units working on British 
Railways was the 827 hp. diesel-electric 
locomotive, No. 10,800, which was described 
in some detail in our issue of November 24, 
1950. This locomotive was built for secondary 
purposes on branch lines and local train 
services and, with the shunting and main line 
units already in service, will enable diesel 
traction to be investigated over the whole 





motors mounted on each axle and driving 
through single reduction gearing. The 
general lay-out of the power equipment is 
similar to that in the standard 350 h.p. 
diesel-electric shunting locomotives which 
have been in successful operation for a 
number of years. 

The sixteen-cylinder oil engine is rated at 
827 b.h.p. at 1250 r.p.m., and it is coupled to 
a six-pole, 800kW generator with a con- 
tinuous current rating of 1600A at 326V. 
An auxiliary generator and exciter mounted 
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vent overloading of the engine, on all speed; 
except idling. 

This locomotive has a maximum esig, 
speed of 70 miles an hour and its maximyn 
tractive effort is 34,500 lb with a conti uoy 
rating of 18,500 lb at 12-3 m.p.h. 

Another new diesel locomotive put into 
service during the year was an 0-6-0 unit 
for shunting and inter-yard working jp 
the Norwood area of the Southern Région, 
This locomotive, which was built at the 
Ashford works to the designs of Mr. 0). V, 
Bulleid, is also illustrated on this page. Ip 
full working order it weighs 49 tons ° cwt 
and, with a wheelbase of 12ft 6in, is des neq 
to negotiate curves of 4 chains. 

The locomotive is powered by a Paxman 
500 b.h.p. diesel engine. The drive is trans. 
mitted through a Vulcan Sinclair scoop 
control fluid coupling and an 8.8.8. “ Power. 
flow” gearbox giving three forward and 
reverse gears in either high or low range, 
In first gear in the low range the locomotive 
has a speed of 5 m.p.h. and a tractive effort 
of 33,500 Ib, and in third gear in the high 
range a speed of 36 m.p.h. and a tractive 
effort of 4600 lb. The gearbox has an) air. 
operated reverse and  range-selection 
mechanism, and gear changing is effected by 
the movement of one lever. The final drive 
is taken through reduction gearing to the 
jackshaft and thence to the wheels by 
connecting-rods. 

Work on the Manchester—Sheffield—Wath 
electrification scheme continued to make 
good progress, and when we described a 
visit made to see an intermediate stage of 
the work in the issue of February 24th last, 
it was noted that the official estimate for 
the completion was 1952-53. For this 
scheme two types of locomotive are being 
provided, the mechanical parts being built 
by the railway and the electrical equipment 
by the Metropolitan-Vickers Electrical Com. 
pany, Ltd. 

Fifty-eight of the locomotives will be 
double-bogie, four-motor, four-axle (B,—B,) 
units, having a continuous rating of 1360 h.p, 
at 56 m.p.h., and a one-hour rating of 1868 





DIESEL SHUNTING LOCOMOTIVE FOR SOUTHERN 


above the main unit are chain driven from 
extension of the main generator armature 
shaft. A centrally positioned control desk 
in the driver’s cab has all the controls 
duplicated to permit driving from either side. 
A vernier control is fitted to enable precise 
regulation of locomotive speed during hump 
shunting or as required during normal 
operation. The control gear is laid out for 
five engine speeds with load control, to pre- 
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h.p. at 45 m.p.h., a maximum starting trac- 
tive effort of 45,000 lb, a weight in working 
order of approximately 88 tons, and a max! 
mum speed of 65 m.p.h. The prototype 
locomotive of this type was completed at 
Doncaster in 1941 by the former L.N.E.R. 
and ran trials on the Manchester—Altrincham 
line in 1941 and 1947. It has been running 
since September, 1947, in normal service 
on the Netherlands Railways. Experience 
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with the prototype locomotive enabled 
improvements and refinements to be incor- 
rated in the subsequent locomotives. 

Twenty-seven other locomotives, for service 
on the line, will be double-bogie, six-motor, 
six-ax'e (C,-C,) units having a continuous 
rating of 2298 h.p. at 46 m.p.h. and a one- 
hour rating of 2490 h.p. at 44-3 m.p.h., a 
maxium starting tractive effort of 45,000 lb, 
weight in working order of approximately 
102 tens and a maximum speed of 90 m.p.h. 
They will be fitted with a 300kW electrode 
poiler for train heating and will normally 
be used for hauling passenger trains. 

The performance of the two types of loco- 
motive will be identical on the lower-speed 
combinations and both will handle the 
heaviest freight trains. All locomotives are 
being equipped for regenerative braking for 
control of trains on long grades. 

In connection with signalling the most 
interesting piece of work was completed on 
the Southern Region in October when the 
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first stage of an extensive resignalling scheme 
was finished. Under this scheme the 
mechanical signalling between Battersea 
Park and Coulsdon, on the Victoria to London 
Bridge lines, and between Bricklayers’ Arms 
Junction and Croydon, on the London 
Bridge to Brighton lines, is to be replaced 
by colour-light signalling. 
with existing installations and ultimately 
provide continuous colour-light signalling 
from Victoria and London Bridge to Brighton. 

The first of the four stages in which this 
work is being done was completed; it 
covered the section between Bricklayers’ 
Arms Junction and Norwood Junction 
North. In this work eight signalboxes with 
a total of 279 working levers have been 
replaced by three new all-electric boxes with 
147 levers and thirty-eight automatic signals. 
Some 7 route miles or 28 track miles were 
involved in the scheme which was described 
in detail in THE ENGINEER of November 17, 
1950. 


British Workshops in 1950 


No. I 


ONSTRUCTION of new works and exten- 

sions to existing factories continued at a 
high rate in this country during 1950, and 
from the plans in hand it would appear that 
the productive capacity of the engineering 
and allied industries will steadily increase for 
some time to come. The rearmament pro- 
gramme may have a certain influence in this 
continued expansion in the future, but in 
the main it has reflected and will, we think, 
continue to reflect the confidence felt that 
the demand for British products will be 
maintained for a long time to come at home 
and overseas. 

Competition from Continental industry was 
rapidly increasing in overseas markets during 
1950, and many British firms, in addition to 
carrying out ambitious expansion schemes, 
were reorganising production methods to 
meet this competition. Much of this work 
shows but small return, in proportion to the 
amount of energy expended and the inroads 
it makes into financial resources, but British 


ment. Those shortages, it became clear 
recently, are likely to become even more 
pronounced in the present year. ; 

From time to time during the year just 
ended we gave details of new factories and 
works extensions, and in the review which 
follows we give the leading features of some 
of the establishments we have already 
described, together with particulars of a few 
of the many others completed in 1950. 


New Steir MILL 


One event of particular importance during 
the year was the completion and opening of 
the new continuous aluminium strip mill of 
the Northern Aluminium Company, Ltd., at 
Rogerstone, near Newport. This plant was 
illustrated and described in our issues of Sep- 
tember 29, October 6, November 17 and 24, 
1950. It is equipped and laid out to produce 
commercially pure aluminium sheet and a 
1} per cent manganese aluminium alloy, but 


It will link up. 
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equipment could be installed in space which 
is available. ' 

The mill has a floor area of some 350,000 
square feet and the plant has been laid down 
to give a smooth continuous flow in one 
direction along the lines, raw materials 
entering one end of the buildings and finished 
products leaving the opposite end. 

As a matter of interest we reproduce a 
diagrammatic flow chart showing the sequence 
of operations in the mill. Prepared ingots, 
after preheating, are passed down the hot 
line for successive hot rolling through two 
independent reversing mills, followed by two 
hot finishing mills operated in tandem. The 
material is end sheared and side trimmed in 
process before being coiled at the end of the 
line. Coils are then transferred to the cold 
rolling mill, where they are passed trough 
three mills operated in tandem, and their 
subsequent treatment depends upon the use 
for which they are required. Coil to be used 
for building sheet is passed to a heavy shear 
line, where it is flattened, cut to length and 
corrugated, if required. Coil for any other 
purpose is passed on to a slitter, where it is 
edge trimmed or slit into strips. Material 
intended for “circles” used for making 
hollowware is directed to a circle mill, where 
the dises are blanked on a press. Other 
material is passed through an annealing 
furnace, from which foil stock is obtained in 
the condition required, but container sheet 
has afterwards to be rolled to the required 
hardness in a temper mill. This container 
sheet is then degreased, edge trimmed, cut to 
length and sorted on a light shear line. 

An impression of the size of the mill is 
given in the two photographs, one on this 
page and the other in the Supplement, which 
show the hot line and the three-stand tandem 
cold rolling mill. The output of this new mill 
is expected to increase the aluminium sheet 
rolling capacity of the country by no less 
than 35 per cent, and the company states that 
its annual output of 50,000 tons could be 
trebled by installing additional cold rolling 
plant. 

Motor VEHICLE Factory 

At the works of Vauxhall Motors, Ltd., 
Bedford, the first stage in a five-year expan- 
sion scheme which will cost about £11 million 
was completed when a new factory building 





industrialists were prepared to continue their 
efforts to improve methods in order to retain 
their competitive power. These efforts of pri- 
vate enterprise were, and remain, all the more 
praiseworthy in view of the burdens imposed 
by high taxation, controls and the shortages 
which still exist of some materials and equip- 





ALUMINIUM STRIP MILL AT ROGERSTONE 


provision has been made to allow the pro- 
duction of strong alloys by the introduction 
of two additional mill stands in the hot line. 
With the hot line working one shift per day 
the plant has a capacity of 50,000 tons a year, 
and if at any future date an increase in pro- 
duction is required, cold rolling and finishing 


covering an area of 19} acres started full 
production. This new building adjoins the 
existing works and has cost some £54 million 
to build and equip. Its introduction has 
increased Vauxhall productive capacity by 
about 40 per cent. 

The new building is 1695ft long by 480ft 
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wide and can be seen in one of the 
photographs reproduced in Plate 6. 
Except at one end, where a basement of 
77,000 square feet is situated, the building 
is all one one floor level. Above the basement 


THE ENGINEER 





The factory has been laid out and equipped 
for the production of all gears, Bedford 
engine, axle, cab and body manufacture and 
assembly, and the main assembly line for 
Bedford commercial vehicles. It will also 

eventually be used 
for the manufacture of 
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ALUMINIUM STRIP MILL FLOW CHART 


is a two-storey office block running the full 
width of the factory. The whole of the 
western side of the building forms a stores 
bay, 1700ft long by 60ft wide, served by a 
loading deck, 120ft long and 35ft wide. 

The 4300 tons uf steel used in the con- 
struction of the building was originally 
intended for a new factory in the United 
States and was imported in the form of fabri- 
cated girders and stanchions. This steelwork 
was originally intended for the construction 
of a square building and had to be modified 
to suit the present oblong site. 

To supply the building with high-pressure 
hot water for space and process heating 
purposes a new boiler-house was built a 
quarter of a mile away at the other side of 
the existing factory. The total capacity of 
the heating installation is 150,000,000 B.Th.U. 
per hour, the water leaving at a temperature 
of 340 deg. Fah. and returning at 270 deg. 
Fah. A 440V three-phase power supply is 
distributed throughout the building, from 
four substations built into the roof, by totally 
enclosed 1600A and 1250A busbars. This 
primary heavy current network feeds a net- 
work of 300A busbars for distribution to 
machine tools and auxiliary plant. A 
100,000 cubic feet per hour capacity producer 
gas plant supplies fuel for the heat-treatment 
plant of the factory. 

A concrete-lined tunnel, 103ft long, was 
built under a railway embankment to carry 
gas and water mains to the factory, and to 
provide a means of storm water drainage from 
the 950,000 square feet roof a 5ft diameter 
pipe-line, emptying into the River Lea, half 
a mile away, was built. This pipe-line runs 
through a tunnel, 2400ft long, driven through 
the chalk hills between the factory and the 


river. 


addition to the main 
vehicle assembly con- 
veyor, moving assembly lines are used for 
engine building, cab building, gearbox 
assembly, front and rear axle assembly, 
and chassis frame building. 


MECHANISED FoUNDRY 


At the beginning of the year what was 
undoubtedly one of the most highly mech- 
anised foundries in Europe was put into 
service at the works of Ruston and Hornsby, 
Ltd., of Lincoln. This new foundry was the 
result of many years of planning and experi- 
mental work and is now a model of its kind, 
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both from the viewpoint of productig 
and working conditions. As at presen 
organised- and equipped, the foundry 
which was described in some detail in Tyy 
ENGINEER of February 17 and 24, 1950, 
producing about 250 tons of castings pe 
week. Provision has been made and sufiicien 
adjoining land is available to extend th 
foundry to meet increased needs in the fiiture. 

The new establishment, known as the 
Beeston foundry, covers an area of 115,00) 
square feet and consists of seven main bays 
with adjacent services buildings. In the maiy 
building three of the five 50ft wide bays 
are 350ft long and the other two 325ft long: 
built at right angles to these bays «cro 
one end are two 60ft wide bays, 300fi and 
200ft long respectively. The main production 
work—core making, sand treatment, mould. 
ing, casting and fettling—is carried out in the 
five parallel bays, and the two other bay; 
are used for the storage of raw materials and 
house the metal melting and distribution 
plant. Comprehensive systems of overhead 
cranes, runways and roller conveyors, and 
the use of numbers of battery trucks, clini. 
nates to a very large degree the handliig of 
heavy weights by manual labour throughout 
the foundry. 

The raw material storage bins and the 
melting plant are all situated under cover in 
one of the bays and the materials are delivered 
by railway wagons which run straight into 
the building. The cupolas are tapped into 
drum distributing ladles, in which the metal is 
taken to the various pouring stations on 
electric platform trucks. This method of 
metal distribution is rapid and effective and 
gives a degree of flexibility which is necessary 
in such a large foundry and would probably 
not be so easily obtained by other means. 

A large green sand moulding plant in the 
foundry is divided into four unit systems, 
each of which is designed to produce a 
particular range of castings by continuous 
and progressive processing methods. Each 
of these units is completely independent and 
has four moulding machines. The sixteen 
moulding machines of the four units are 
capable of producing moulds varying in size 
from 16in by 14in to 48in by 30in. On each 
unit the moulds are cored and closed on 
gravity roller conveyors, along which they 
are fed to a pallet conveyor. The pallet 
conveyor of each unit carries the moulds 
to a casting station, then through a fume 
exhausting tunnel, whilst the metal is 
cooling, and finally to a mechanised knock- 





































ALUMINIUM STRIP Mitt HOT LINE 
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out sta‘ion behind the moulding machines. 

A dry sand moulding unit in which larger 
castings are made is arranged for progressive 
mould making, closing and casting. Two 
roll-over strip machines and two sand slingers 
of 1500 Ib and 4000 lb capacity respectively 
handle moulding boxes from 24in square up 
to 54in by 40in. All work is effected on a 
series of gravity roller conveyors into which 
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vided additional machine shop capacity, and 
a new building was erected to house the 
heavier gear cutting plant. The new single- 
span building is 280ft long by 64ft wide and 
is served by a 35-ton overhead electric crane. 

The construction of a number of new build- 
ings was involved in an extensive recon-, 
struction and modernisation scheme com- 
pleted in the non-ferrous section of the cast 





GREEN SAND MOULDING SECTION AT BEESTON 


pattern boards are continuously fed. A 
large automatic sand treatment and prepara- 
tion plant is situated at the end of the bay in 
which the knock-out stations are placed. 
Sand falling through the grids of the knock- 
outs drops on to a common underground 
conveyor belt and is transported back to the 
treatment plant for reconditioning. 

The atmospheric conditions in this foundry, 
even when working at full pressure, leave 
nothing to be desired. An effective dust and 
fume extraction plant is coupled to all 
normally troublesome points and numerous 
extraction fans and fresh air inlets are pro- 
vided in the roof. 

An impression of this modern foundry can 
be obtained from the illustration we repro- 
duce, which was taken from the end of the 
green sand moulding section. 


Founpry RECONSTRUCTION 


The rearrangement of premises built more 
than a hundred years ago to meet the require- 
ments of modern production methods is not a 
particularly easy matter, but this work was 
wdertaken by David Brown, Jackson, Ltd., 
at its foundry and gear manufacturing works 
in Manchester. The foundry, built in 1840, 
in addition to being long and narrow, is 
bounded by a canal, railway lines and roads, 
and reorganisation work was concentrated 
upon making the fullest possible use of the 
moulding floor space by the introduction of 
mechanical handling. 

In the course of the reorganisation the 
stores were set up on the opposite side of the 
canal and from them materials are now 
brought directly to the furnace charging 
platforms of the foundry. A moulding box 
store bridging the canal is set opposite the 
moulding shops into which the boxes are 
transferred down a 10ft access well by means 
of an overhead crane. The new system of 
moulding box storage keeps the foundry 
floor clear for production purposes and has 
effected a substantial reclamation of floor 
area previously occupied by the boxes. 

The alterations to the foundry lay-out pro- 





FOUNDRY 


and wrought metals department at the 
Elswick works of Vickers-Armstrongs, Ltd. 
It is of interest to note that for this recon- 
struction scheme one of the first buildings 
erected at the works in 1847 had to be 
demolished. 

Before the modernisation scheme was put 
in hand the plant lay-out was carefully 
planned and, by placing the main metal 
stores in a fairly central position, it has been 
possible to obtain a considerable degree of 
straight-line production for both cast and 
wrought products. The brass foundry has 







































































The brass foundry has an area of some 
46,000 square feet and three of its four bays 
are devoted to green sand moulding, dry 
sand moulding and core machining, whilst 
fettling and dressing of castings is carried out 
in the fourth bay. The slab and billet store 
is set at the head of the two 600ft long by 
61ft wide bays, in which are situated the 
rolling mill and the extrusion shops. From 
this store is started the straight-line flow of 
production for extruded products and rolled 
materials. An impression of the clean, well- 
spaced lay-out of the new shops can be 
obtained from the photograph of the extru- 
sion shop reproduced on this page. 


Broacu Factory 


What was claimed to be the largest factory 

outside America devoted solely to the 
manufacture of broaches and broaching 
machines was opened during the year at 
Bushey by the Lapoint Machine Tool Com- 
pany, Ltd. Concrete was used largely 
throughout the construction of the building, 
which has an interesting type of “ barrel ”’- 
shaped roof is also of reinforced con- 
crete. This roof is supported only on the 
outer walls; the ground floor area of the 
works is free from piers, columns or other 
obstructions. A very flexible plant lay-out 
isythus possible, with a clear floor area, and 
the elimination of structural obstructions will 
facilitate any future readjustment of machine 
atrangement to suit changed conditions. 
, JA feature of this works is the provision of a 
number of large tunnels and ducts under the 
main production floor. The ducts carry the 
electric and heating service lines and their 
introduction makes it possible to avoid long 
ruas of wiring or piping at or near floor level. 
The tunnels are used for material storage 
purposes and provide accommodation for 
certain departments such as the maintenance 
filters. By using these tunnels and ducts a 
large area has been added to the floor space 
available. 


ELECTRICAL SHOPS 


In our review last January dealing with 
new works and extensions completed in 1949 





EXTRUSION SHOP AT VICKERS-ARMSTRONGS WORKS 


been laid down to the west of these central 
stores, and to their east is an electric melting 
shop leading to a billet and slab stores. 
Beyond the slab stores is the extrusion shop 
and rolling mill, a dispatch bay for these two 
departments being laid down at the extreme 
east end transverse to the main bays. 


we referred to large extensions and new 
factories at the establishments of some leading 
electrical engineering concerns. During last 
year, however, only one large scheme in con- 
nection with the electrical industry came to 
our notice, and that was the new works at 
Birtley of W. T. Henley’s Telegraph Works 
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Company, Ltd. This works is built on a site 
of about 45 acres and the main factory is a 
single-storey building with a floor area of 


approximately 400,000 square feet. Adjoining - 


the works are a number of ancillary build- 
ings, including the boiler-house, maintenance 
and repair shops, canteen, &c. 

The factory is equipped for the production 
of electric wires and cables, principally of the 
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particularly in stainless steels, for the food, 
chemical and processing industries, Thompson 
Brothers (Bilston), Ltd., opened large exten- 
sions to its main welding shop at Bilston. 
These extensions, which covered an area of 
39,000 square feet, were opened in 1950. 

The original main welding shop at this 
works covered an area of 34,000 square feet 
and consisted of three 36ft wide, 315ft long 





WELDING SHOP AT THOMPSON BROTHERS (BILSTON) WORKS 


vulcanised rubber and similar insulated 
types, and in it work flows generally from raw 
material stores at the western end, through 
the manufacturing processes, and into a 
dispatch warehouse at the eastern end of the 
main building. 

At the request of the British Electricity 
Authority new shops covering an area of some 
100,000 square feet were built at Heaton 
South by C. A. Parsons and Co., Ltd., for the 
fabrication of high-pressure steam pipes and 
low-pressure pipes for new power stations. 
These shops were completed in less than 
twelve months and work started in them in 
October, 1950. They consist of two 450ft 
and one 630ft long bays, each 60ft wide 
between the crane rails. A new two-storey 
block was also built to house the engineering 
division. 

OTHER INDUSTRIAL FACTORIES 


In July last a new factory of some 63,000 
square feet was opened on the Newhouse 
Industrial Estate in Lanarkshire by Euclid 
(Great Britain), Ltd., for the production of 
dumpers similar to those made in the United 
States. Initially the machines are being 
assembled at these works from component 
parts made in Britain. 

This works consists of a two-storey office 
building in front of a 87ft wide by 350ft long 
bay. Behind the main bay is a crane bay, 
30ft wide, and a stores area, 35ft wide, and 
an area of land around the works has been 
reserved for future extensions. Three-stage 
progressive assembly is carried out in the 
crane bay, into which small units are fed from 
the stores bay and large units from the wide 
main bay. The units are fed to the assembly 
points on pallets and in box pallets by fork- 
lift trucks. : 

In a final inspection area at the end of the 
assembly section dumpers are tested on a 
pair of 3ft diameter test rolls driven either 
by a 50 h.p. electric motor or by the engine 
of the vehicle driving against a water brake. 

In order to meet the steadily increasing 
demands for large fabricated equipment, 


bays, each 23ft. high to the eaves. To the 
western end of this shop there was added a 
new portal frame building, 360ft long and 
65ft wide, with a single-bay building 36ft 
wide along one side and forming an extension 
of one of the existing bays of the shop. The 
portal frame building, which is 45ft high to 
the eaves, was connected by a minor roof 
extension to two of the existing bays of the 
building. 

The increased height of the new portal 
frame building and its unobstructed floor 
area has now made it possible for the easy 
manipulation and construction of the largest 
tanks and other fabricated work made by the 
firm, and has relieved the congestion and 
handling difficulties previously experienced 
in the welding shop. 


(T'o be continued) 





American Engineering News 
(From our American Correspondent) 


The Long Island Railroad Accident 


On November 22nd, there took 
place the worst accident in the history of the 
Long Island Railroad—one of the worst in all 
American railway operation. Only a few 
minutes apart, two crowded electric trains 
from Pennsylvania Station were heading to- 
ward Jamaica, a suburb of New York, and the 
main switching point for almost all railway 
lines serving the villages of Long Island. 
The first train slowed down and came to a 
stop on account of a lock having developed in 
the brake system. The second train, travelling 
at more than 45 m.p.h., crashed into the rear 
of the first train at 6.26 p.m. The last carriage 
of the first train and the first carriage of the 
second train were virtually telescoped, killing 
seventy-seven persons and injuring more than 
300. While official inquiries are still in pro- 
gress regarding this tragic accident, there 
has been a great deal of general discussion of 
the operating record and the need for more 
comprehensive safety devices of such a rail- 
way system. Not unlike the former Southern 
Railway in the U.K., the Long Island Rail- 
road is operated on standard railway prin- 
ciples, but actually serves as a rapid transit 
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system, much like the underground syste, 
of the City of New York. Before 19-9 th, 
accident rate of the Long Island Railroxd wa, 
low. From the end of 1926 until thai yea 
it carried more than 2,000,000,000 pass ngers 
without a fatal accident. In 1949, howeve, 
the rate of Long Island casualties, coverin, 
injured and dead, jumped to 1054 per 10,010,009 
passenger miles, compared to 749 per 10,000,009 
passenger miles on all Eastern railways jp 
America. Then, in 1950, thirty-two p-rsons 
died in a crash at Rockville Centre and thirty. 
six were injured in an accident near Hunting. 
ton. Counting the latest tragedy, a total of 
109 persons have been killed on the Long 
Island Railroad during 1950. During 1944 
only thirty-four passengers were killed on jj 
the railways in the United States. 

In all these accidents there seemed to |e one 
common denominator—a ‘ human failure” 
was responsible. In all, apparently, the sig. 
nals worked, the lights flashed, but the drivers 
did not heed them. This has brought up the 
question of the safety system in use on the 
Long Island Railroad. State and F der) 
cominissions have considered it satisfactory, 
by the usual railway standards. But now it js 
becoming increasingly plain that ‘“‘ standard 
railway practice” is not suitable for the 
operation of the L.I.R.R. Because it is «ssep. 
tially a rapid transit system it may have to 
adopt the same automatic tripper mechinica] 
safety system which is in use on the under. 
ground system of New York. All underground 
block signals are fitted with automatic trippers 
and are only 1000ft apart. The average length 
of the signal blocks on the Long Island Rail. 
road, on the other hand, is now 0-348 miles, 
and the block in which the latest accident 
occurred was actually 4335ft long. Consider. 
ing that the Long Island Railroad runs subur. 
ban trains on a two-minute headway between 
Pennsylvania Station and the Jamaica Junc. 
tion during rush-hours, and that a single train 
bears more than 1000 passengers, it can well be 
understood that there is now strong agitation 
for a reorganisation of the Long Island system 
along the lines of the New York Subways. 

Severe Floods in California 

It is estimated that the floods which 
occurred in the Central Valley of California 
during the latter part of November have 
caused damage of almost 25,000,000 dollars; 
they are believed to have been the worst 
floods in the history of that State. From 
ai engineering point of view, it must be con- 
sidered a particular misfortune that the Pine 
Flat Dam on the Kings River was not com- 
pleted in time to deal with a f.cod of this mag- 
nitude. As it happened, bott. the cofferdam 
and the partially completed dam structure 
were severely damaged. On the other hand, 
the outstanding performance in actual opera- 
tion of the first two completed. dams of the 
Central Valley Project during the floods shows 
what can be accomplished in water conser- 
vation and flood control once all the control 
works required are in place. It is estimated 
that the floods have added approximately 
250,000 acre-feet of water caught and stored 
in the reservoirs of the first two reclamation 
dams completed as part of the Central Valley 
Project—-Friant dam and Shasta dam. It has 
been established that Friant dam stopped the 
entire peak of the upper San Joaquin River 
flow of 45,000 cubic feet of water per second. 
While this amount was flooding into the 
reservoir, only 50 cubic feet per second were 
being released and at the end of the operation 
there remained ample space in the reservoir 
to trap additional surplus water during the 
coming winter. During the week of the floods, 
123,000 acre-feet of water were added to the 
storage supply behind Friant Dam, thus reliev- 
ing the flood pressures from tributary streams 
below the dam and, at the same time, making 
this water available for dry season use in the 
agricultural San Joaquin Valley. During the 
same week Shasta dam stored an additional 
118,000 acre-feet of water, but space still 
remains behind the dam to catch additional 
winter floods. Had Shasta not been built, 
the flood damage would have been consider- 
ably more severe in the Sacramento area. 
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BRITISH WORKSHOPS IN 1950 


THREE-STAND TANDEM COLD ROLLING ALUMINIUM STRIP MILL AT ROGERSTONE 


VAUXHALL MoTorRs’' NEW FACTORY 
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B.E.A. POWER STATIONS OF 1950 


POOLE POWER STATION 


CROYDON ‘*B’' POWER STATION 





MILITARY AIRCRAFT 
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VICKERS SUPERMARINE ** 535°’ 
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Zac Supplies 
A month or so ago, the Minister of 
supply, Mr. Strauss, stated that the shortage 
of zinc was likely to be particularly serious 
during the first quarter of 195], and that the 
supply of ordinary grade zinc might have to 
pe restricted during that quarter to about 50 

r cent of the rate of corfsumption in the first 
nine months of 1950. Last Thursday, the 
Ministcr announced that, although every effort 
continued to be made to increase zinc supplies 
to this country, such further amounts as might 
be secured were likely to be wholly absorbed 
py increasing demands for defence purposes, 
and that, accordingly, the Government must 
plan on the basis that the serious shortage in 
the first quarter of the year would continue for 
some time. 

The Government’s policy, Mr. Strauss con- 
tinued, was to assure not only full supplies for 
rearmament, but also as much as possible for 
other uses important to the country’s economy, 
particularly capital and other goods for the 
equipment. of industry and valuable exports 
such as vehicles. The maximum saving must 
be made in the application of zine to the less 
essential uses, and it was therefore intended to 
make a statutory Order prohibiting, from 
February Ist, certain specified uses of zine and 
brass which were regarded as unjustifiable in 
present circumstances. In drawing up the 
list of ‘‘ prohibited uses,’’ the Minister said 
that it had not been possible to consult all the 
industries concerned. The allocation of zinc, 
he explained, would for the time being be 
made on a monthly basis, and the February 
allocation would be determined in the latter 
part of January in the light of experience of 
the working of the January allocation and of 
any further developments in the supply 
position. 

Mr. Strauss went on to say that purchasers 
of zine from the Ministry were being notified 
individually of their January allocations. 
The quantities available for distribution were 
the following percentages of the average 
monthly rate of consumption over the first 
nine months of 1950 :—Ordinary, 50 per cent ; 
electrolytic, for brass, 85 per cent, and for other 
uses, 70 per cent; high purity (used mainly 
in die casting), 85 per cent. That worked out 
at about 60 per cent on the average over all 
grades. Arrangements had already been maale 
with the iron and steel industry to stop, save 
exceptionally, the galvanising of sheet and of 
scaffolding tube, and to secure drastic economies 
in the galvanising of wire, and genera] gal- 
vanisers were being asked to observe as far as 
practicable the guidance given as to essential 
and inessential uses in the application of their 
limited zine supplies. Finally, the Minister 
said, the Government was anxious to avoid, if 
possible, adopting a fully detailed allocation 
scheme. 

The list of prohibited uses is a lengthy one, 
including items of architectural and decorative 
metal work, household appliances, electrical 
and gas accessories, in addition to many 
galvanised commodities. 


Metal Prices 

The Ministry of Supply has announced 
that, as from January Ist, the price of virgin 
aluminium. in ingot form has been increased 
from £120 to £124 per long ton, delivered to 
consumers’ works. For metal in notch bar form 
there is an addition of £2 10s. a ton. The new 
price applies to metal of a purity of 99 per cent 
to 99-5 per cent inclusive, and there is no 
change in the premiums payable per ton for 
higher purities, which are as follows:—minimum 


9-6 per cent, £8; minimum 99-7 per cent, ° 


112; minimum 99-8 per cent, 
minimum 99-9 per cent, £50. 

The Ministry’s selling prices for copper 
refined in the United Kingdom in special shapes 
and to special specifications are also now subject 
to additions per ton to the basis price of copper, 
which is at present £202 per ton. The additions 


£17, and 
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chargeable from January Ist range from 7s. 6d. 
to £9 per ton. 


Railway Wages 


The Court of Inquiry, set up by the 
Minister of Labour to investigate the wage 
claims put forward by the three railwaymen’s 
unions, held its first meeting in private ’on 
December 29th. Afterwards, it was stated that 
the hearings, which would be in public, would 
begin yesterday (Thursday). Acting on medical 
advice, Lord Porter has asked the Minister to 
relieve him of the responsibility of chairmanship 
of the Court. His place as chairman has been 
taken by Mr. C. W. Guillebaud, a lecturer in 
economics at Cambridge University, who pre- 
sided over the Court of Inquiry which investi- 
gated railway wage claims in 1947. 


Changes in Wage Rates 


The changes in wage rates, reported 
to the Ministry of Labour as having come into 
operation during November, resulted in an 
aggregate increase of approximately £450,000 
in the weekly full-time wages of about 
1,936,000 workpeople, and, by sliding scale 
agreements, in a decrease of about £16,000 for 
120,000 workpeople. In the first eleven com- 
pleted months of 1950, increases in wage rates 
reported to the Ministry aggregated £1,111,100 
a week for about 5,265,000 workpeople. In 
the corresponding months of 1949 there was a 
net increase of £979,000 in the weekly full-time 
wages of 5,128,000 workpeople. 

The figures now published by the Ministry, 
however, do not take into account the increases 
in wage rates in the engineering and allied 
industries which were reprospective to Novem- 
ber 13th. It will be recalled that the agreement 
concluded between the Engineering and Allied 
Employers’ National Federation and the Con- 
federation of Shipbuilding and Engineering 
Unions provided for an increase of 1ls. a week 
for skilled men on time work with a weekly 
remuneration of £5 17s. 2d. or less, and of such 
smaller amounts for those receiving between 
£5 17s. 2d. and £6 8s. 2d. as would bring their 
weekly remuneration up to £6 8s. 2d. For 
unskilled men on time work, the increase was 
8s. a week for those with a weekly remuneration 
of £4 18s. or less, and of smaller amounts for 
those receiving between £4 18s. and £5 6s. to 
bring their remuneration up to the latter figure. 
For payment-by-result workers, piecework 
prices or times were adjusted where necessary 
so that an average worker would be able to earn 
at least 45 per cent on the existing basic time 
rates, instead of 27} per cent, as hitherto. 
There were consequential adjustments in the 
rates of youths and boys and in those of women 
whose wage rates were related to men’s rates. 
The Ministry says that statistics are not at 
present available as to the number of work- 
people whose wage rates have been increased 
under this agreement, nor as to the aggregate 
weekly amount of the increases, 


Trade Disputes 


There was a drop in the number of 
stoppages of work through industrial disputes 
in November. Altogether, in that month, 104 
stoppages were in progress, affecting 18,600 
workers and resulting in a loss of 67,000 working 
days. In October, there were 124 stoppages 
through disputes, involving 40,400 workers and 
causing a loss of 246,000 working days. The 
majority of the November stoppages were in 
the coal-mining industry, in which, at different 
times in the month, 13,300 workers were. idle 
with a resulting loss of 29,000 working days. 
The Ministry of Labour says that from January 
to'November, 1950, inclusive, there were 1258 
stoppages through disputes, in which 293,100 
workers were involved, with an estimated loss 
of 1,358,000 working days. In the correspond- 
ing period of 1949, there were 1352 stoppages, 
involving 423.000 workers and causing a loss 
of 1,739,000 working days. 
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Coal Production 


Production of deep-mined coal in 
Great Britain in the week preceding the 
Christmas holiday was 4,074,200 tons, which, 
with 181,600 tons from opencast workings, gave 
a total output of 4,255,800 tons. In the eorre- 
sponding week of 1949, production was 
4,320,300 tons, the figures for both deep-mined 
and opencast showing an increase. In the 
fifty-one weeks of 1950, ended December 23rd, 
the total coal output was 213,708,400 tons 
compared with 212,494,400 tons in the corre- 
sponding period of 1949. In the week ended 
December 16, 1950, however, the total dis- 
tributed stocks were 13,848,000 tons, compared 
with 15,637,000 tons a year earlier. For the 
first time in several weeks there was a slight 
increase reported, in the week ended December 
16th, in the number of wage earners on colliery 
books. The figure was 688,000, of whom 
284,700 were working at the face. At the end 
of 1949, colliery manpower numbered 709,000, 
of whom 293,500 were face workers. 

The seriousness of the coal situation has 
again been emphasised during the past week. 
The Prime Minister made arrangements to 
meet the National Executive of the National 
Union of Mineworkers on Wednesday morning 
last to discuss the matter. The meeting, which 
was attended by other members of the Cabinet, 
indicates the Government’s anxiety about coal 
supplies, an anxiety increased by the severe 
weather. 


Economic Co-operation 


The ninth report on operations under 
the Economic Co-operation Agreement between 
the Governments of the United Kingdom and 
the U.S.A. has been published this week by 
H.M. Stationery Office (Cmd. 8115). It covers 
the third quarter of 1950, and says that by the 
end of that quarter the sterling area had earned 
a net gold and dollar surplus of 187,000,000 
dollars, compared with a surplus of 180,000,000 
dollars in the second quarter and of 40,000,000 
dollars in the first quarter of the year. Receipts 
under Marshall Aid during the third quarter 
were 147,000,000 dollars. 

D aling with the United Kingdom’s trade 
with the world as a whole, the report states 
that exports in the third quarter of last year 
were valued at £543,000,000, the highest figure 
yet recorded, and 22 per cent above the average 
for 1949. Exports of manufactured goods 
amounted to £472,000,000, which included metal 
goods valued at £263,000,000. Total imports 
in the third quarter were valued at £629,000,000, 
a decrease of 7 per cent compared with the 
second quarter, but 11 per cent more than in 
the third quarter of 1949. The volume of 
United Kingdom exports in the third quarter 
of 1950 was 161 per cent of the 1947 average, 
which was 15 per cent above the average for 
1949. 

Some comment is made in the report on 
industrial production in the United Kingdom 
during the third quarter of 1950, and it is stated 
that the increase of 8 to 9 per cent achieved in 
the first half of last year was maintained. 
Improvement was genera] in most sectors of 
industry, but. the report says, the contribution 
of the vehicles and engineering group was 
particularly noteworthy. It is added that, on 
present trends, the working population of the 
United Kingdom is not likely to increase much 
over the next four to five years, and that a 
slight net decrease in the available working 
force is expected to result from the defence 
programme. The report also makes reference 
to the fact that sharp increases in the cost of 
imported raw materials and the impact of the 
rearmament programme upon the domestic 
economy will cause new inflationary pressures. 
The Government has therefore made it clear, 
the report notes, that moderation in pressing 
personal income claims, and measures to 
check rising costs and prices continue to be 
required. 













































































Rail and Road 


Roap anp Rat Transport in East ANGLIA.— 
The British Transport Commission has stated that 
arrangements have been approved for the establish- 
ment. of a combined commercial organisation for 
road and rail services in East Anglia. The area will 
cover most of the counties of Norfolk and Suffolk 
and the major part of Essex outside the London 
area. The administrative headquarters will be in 
Norwich with connecting offices at Ipswich ‘and 
Colchester in order to provide direct contact with 
trade and industry in and around those places. 
Rate quotations and arrangements for consignments 
will continue to be made through the local stations 
of British Railways and the depots of British Road 
Services. Mr. G. G. Goodings has been appointed 
area freight superintendent for the combined road 
and rail commercial services. 


Air and Water 


New AvSTRALIAN Port.—Work has begun on 
the building of a new river port near Iluka, at the 


mouth of the Clarence River, 300 miles north of 


Sydney. The port is expected to take three years 
to complete at a cost of £A.3,000,000, and will 
provide an outlet for the products of some 8000 
square miles of agricultural land. 


Virine Arecrarr AccIpDENT InQuirny.—The 
public inquiry into the causes and circumstances 
of the accident to the British European Airways 
Corporation Viking aircraft at London Airport on 
October 31, 1950, to be held by Sir Walter Monckton, 
K.C., will open at 10.30 a.m. on Monday, February 


19th, in the Quadrangle Court B, Royal Courts of 


Justice, Strand, London, W.C.2. To assist Sir 
Walter Monckton, Group Captain S. W. R. Hughes 
and Captain N. 8S. Head have been appointed as 
assessors. 


Miscellanea 


Propvuctiviry In [ronFrounDING.—The Council 
of Ironfoundry Associations has now published a 
full report of the discussion which it held in Sep- 
tember last on the report of the Grey Ironfounders’ 
Productivity Team. The purpose of the discussion 
was to find means of imp‘ementing the recom- 
mendations made by the productivity team. 


British INSTITUTE OF ENGINEERING TECHNO- 
LoGy.—We have received from the British Insti- 
tute of Engineering Technology a brochure which 
has been produced to mark the twenty-first anni- 
versary of the founding of the Institute. In this 
brochure the achievements of the many hundreds 
of successful students are given, together with 
details of the work the Institute has done in con- 
nection with education in the Forces, of prisoners 
of war and men in penal establishments, &c. The 
widespread interest in the correspondence courses 
of the Institute are shown by a map, on which are 
indicated the ten overseas branches which have 
been set up in the Empire and other countries. 


A EvrRoPpeEsN MacHInE Toot CoMMITTEE.—We 
are informed by the Syndicat des Constructeurs 
Francais des Machines-Outils that the associations 
of machine tool manufacturers of Belgium, France, 
Germany, Italy and Sweden have formed a Euro- 
pean committee of co-operation of machine tool 
industries. The object of this committee is to 
estabiish on the largest possible scale an inter- 
change of scientific, technical and _ industrial 
information. The committee has decided to orga- 
nise a machine tool exhibition, which will be held 
in Paris from September Ist to 10th next, under 
the title of the First European Machine Tool 
Exhibition. This exhibition will be open both to 
member associations and other manufacturers in 
Europe and America. Particulars of the exhibition 
can be obtained from First European Machine Tool 
Exhibition, 2, bis Rue de la Baume, Paris (8e), 
France. 


Rates of Prant HmeE.—The Minister of Works 
has made the Control of Rates of Hire of Plant 
Order (1950) with effect from January 1, 1951, 
which replaces the previous order governing the 
rates of hire of plant. Under this new Order the 
control is confined mainly to earth-moving plant, 
with revised maximum rates of hire and certain 
modifications in the capacity ratings. Items con- 
trolled are: mobile road cranes, 1 ton, 2 tons, over 
2 and up to 4 tons, over 4 and up to 6 tons; crawler 
excavators of } to 1} cubic yards capacity, and 
certain excavator equipments; crawler tractors of 
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35 draw-bar horsepower and over, with certain 
tractor equipments ; scrapers of 4, 6, 8/9 and 12 
cubic yards capacity, and mechanical trenchers of 
up to 20 h.p., and 40 h.p. and over. The provision 
for reduced rates for plant hired “from the main 
contractor,” which was contained in paragraph 6 of 
Part II of the Schedule to the previous Order, has 
been omitted in the new Order. 


Sourn Lonpon Tram Conversion.—On th® 
night of January 6th to 7th, the second stage of the 
scheme for converting South London’s tram routes 
to bus operation will come into effect. This stage 
consists of the replacement of nine tram routes by 
an equal number of new bus routes and will see 
the end of all tram services in Wimbledon, Merton 
Colliers Wood, Tooting and Balham, a reduction 
in the routes,serving Streatham and Brixton and 
a further reduction in those in Lambeth, Southwark, 
Wandsworth and Westminster. It will also bring 
the number of bus routes along the Victoria Em- 
bankment to six. 


SAMPLES AND THE Export TRADE.—The Board 
of Trade says that to assist manufacturers and 
traders engaged in the United Kingdom export 
trades, it has been arranged, as an experimental 
measure, that samples of goods from abroad 
required for the furtherance of exports from the 
United Kingdom may, in certain circumstances, be 
imported without payment of Customs duty and 
purchase tax. The Customs control over such 
importations will be maintained, but procedure has 
been simplified in order to hasten clearance. The 
scope of the concession and the steps to be taken by 
an importer in order to qualify for remission of 
Customs duty and purchase tax are set out in 
Customs Notice No. 118, copies of which can be 
obtained from any Customs office. 


SuLpHuRic Acip anpD SuLPHUR.—The Board of 
Trade has announced that, in consequence of the 
reduction in the expert by the United States of 
su‘phur to this country, it has become necessary 
to restrict the consumption of su'phur in sulphuric 
acid plants operating on this material, and for general 
industrial purposes. While the manufacture of 
su'phuric acid from raw materia!s other than 
su'phur will not be affected, the distribution of all 
acid produced will have to be controlled in the 
interest of the national economy. The Board has 
accordingly made two Orders which prohibit from 
January 8, 1951, except under the authority of a 
licence, the supply of su!phuric acid, and the supply 
of crude su’phur, su'phur which has been recovered 
by any industrial process, or of processed sulphur. 
The supp'y of processed sulphur in quantities not 
exceeding 56 Ib in any one month is not affected by 
these Orders. 


East GREENWICH Gas WorkKs.—In connection 
with the descrip‘ion of the extensions to the East 
Greenwich gas works, which appeared in our issue 
of December 8th, we have been asked by Humphreys 
and Glasgow, Ltd., to point out that the six mecha- 
nical producers installed to heat the new coke oven 
plant, which was designed and built by that 
company, were developed from the older type Mari- 
schka producer. The choice of this type of pro- 
ducer was influenced by two major factors. First, 
the gas used on the ovens had to be cleaned to 
a degree which necessitated cooling, and, secondly, 
electric power had to be generated on site. For these 
reasons @ producer which generated high pressure 
steam from the otherwise waste sensible heat of 
the producer gas was selected. The company states 
that three further producers are to be installed 
and that it is also responsible for the 14 million 
cubic feet per day carburetted water gas plant 
now in course of construction at East Greenwich. 


M.O.S. APPRENTICES aT SCHOOLBOYS’ EXHIBI- 
tTION.—At the Schoolboys’ Own Exhibition, which 
opened at the Horticultural Hall on December 
3lst, twenty-four young apprentices from the 
Ministry of Supply’s Signals rch and Develop- 
ment Establishment are displaying their skill as 
instrument makers. All these apprentices — 
most of whom are under twenty years of age— 
are being trained at Christchurch under the Supply 
Ministry’s engineering apprenticeship scheme, sof 
uses the resources of Royal Ordnance Factories 
and Government Research Establishments to pro- 
vide five-year courses for engineers. To demon- 
strate the quality of the training they receive, 
the apprentices at the Exhibition are producing 
the pre-selector mechanism of an Army tank’s 
radio set, all the parts of which are made and 
assembled on. the stand by the apprentices them- 
selves. 
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Notes and Memoranda 


Personal and Business 


Mr. Haroup Hopson has joined the board of the 
General Electric Company, Ltd. 


Mr. R. N. CapBury has been appointed sale 
director of E.M.B. Company, Ltd.,. Moor ‘treet, 
West Bromwich. 


Tae Brive Star Line, Ltd., announces that 
Captain W. H. Hunt has been appointed a 
superintendent in succession to Captain \V. 


Mr. E. Fost has been appointed secretary-genera! 
of Radio Marine Associated Companies, 109, Eaten 
Square, London, W.1. He succeeds Mr. J. Connell, 
who is retiring. 


ENFIELD CaBLes, Ltd., has opened a new }-ranc) 
at 124, Broad Street, Hanley, Stoke-on-Trent 
(telephone, Hanley 1310). Mr. J. J. Timmins jg 
branch manager. 


Me. B. CHetwynp Tatsort has been appointed 
chairman of the South Durham Steel and [ron 
Company, Ltd. He will retain his office of managing 
director of the company. 


Sm Tuomas G. Spencer, M.I.E.E., managing 
director of Standard Telephones and Cables, Ltd., 
has been elected chairman of the company in 
succession to the late Sir Frank Gill. 


THE Ministry or TOWN AND CountTRY PLANNING 
announces that its public relations and Press 
offices are now established at 23, Savile Row, 
London, W.1 (telephone, Regent 8411). 


Tue Merszy Docks anD Harsovur Boarp has 
elected Colonel J. G. B. Beazley as chairman in 
succession to Mr. Edmund Gardner. Major R. H. 
Thornton has been elected deputy chairman. 


ImPERIAL CHEMICAL INDUSTRIES, Ltd., announces 
the retirement of Mr. H. O. Smaldon, head of the 
Metals Division public relations department, 
Mr. C. N. Sherwood has been appointed to succeed 
him. 


G.M. ENGINEERING (OTTERY St. Mary), Ltd., 
has now removed its factory from North Acton to 
Ottery St. Mary, Devon. The company’s central! 
sales office remains at 1, Victoria Street, London, 
S.W.1 (telephone, Abbey 5095). 


B.S.A. Toots, Ltd., Birmingham, states that 
Rudel Machinery Company, New York, has been 
appointed agent for all B.S.A. machine tools and 
index single-spindle automatic screw machines in 
the North-Eascern States of the U.S.A. 


THE CunaRD STEAM Sup Company, Ltd. 
announces that, owing to ill-health, Mr. G. McLeod 
Paterson, C.B.E., M.I.N.A., has resigned his position 
as the company’s naval architect, and that he has 
been succeeded by Mr. L. McEwan, assistant 
naval architect. 


Mr. B. O. Asurorp, F.R.I.C., has been appointed 
development engineer at the Eastleigh works of 
Pirelli-General Cable Works, Ltd. He joined the 
company in 1929 as chief chemist, a position to 
which Mr. A. N. Coffin now succeeds. Mr. RB. 
Newman has been appointed to assist Mr. Ashford. 


Ruston AND HornssBy, Ltd., announces the 
retirement of Mr. C. H. Anderson from his position 
of manager of the northern region office in Glasgow. 
He has been in the company’s service for over 
fifty-one years. Mr. G. Grieve has been appointed 
manager of the northern region office, and Mr. J. 8. 
Grant, assistant manager. 


THe MINIsTER OF TRANSPORT has approved the 
appointment of Mr. A. E. H. Brown, chief docks 
manager, South Wales Docks, who has been nomi- 
nested by the British Transport Commission to be 
a member of the Transport Users Consultative 
Committee for Wales, as from January Ist, in place 
of Mr. E. V. Swallow, who has resigned. 


Bascock AND Witcox, Ltd., announces that 
Mr. A. Law, who for the past eleven years has beeu 
manager of the Commonwealth sales department. 
has been appointed deputy sales manager of the 
company. Mr. J. 8. Roberts, manager of the New 
York office since 1941, succeeds him as manaycr of 
the Commonwealth sales department at the Loudon 
headquarters. 
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British Patent Specifications 


When un invention is communicated from abroad the 
address of the communicator ‘are printed in 











name ai! O n a 
alics. \henan is not illustrated the specifica- 
pages witout drawings. The date first given is the date of 
applicatirn § the second date, at the end of the abridgment, 
is the date of p bl ee of the plet specification. 

Copies of specifications may be obtained at the Patent 
Office, Sais Branch, 25, Southampton Build Chancery 
Lane, W "2, 28. each. 

VIBRATION DAMPERS 

644,527. May 25, 1948.—Resmurent CouPLinas, 


Du lop Rubber Company, Ltd., 1, Albany 
Street, London, N.W.1, and Harold Wilson, 
of the company’s works at Fort Dunlop, 
Erdington, Birmingham, 24, 


The coupling shown in the drawing comprises a 
driving member A, a driven member B, and a mass 
of soft vuleanised rubber bonded to them and formed 
mainly of three coaxial annuli C, D and HE. The 
driving member A is an annular trough having an 
outer wall F, and an inner wall G, cylindrical and 
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coaxial with the axis of the coupling, and a base 
H, which is substantially radial to the axis. In the 
base are holes through which project bolts K, the 
heads of which lie and are brazed in the trough. 
The driven member B is of similar construction. 
The amount of bevelling and the ratios of the radial 
widths of the three annuli are so selected and 
calculated that as nearly as possible the stress set 
up over the various metal-rubber interfaces, when 
the coupling is in use, will be uniform.—October 11, 
1950. 


AERONAUTICAL ENGINEERING 


646,633. April 27, 1945.—ImPROVEMENTS IN OR 
RELATING TO JET-PROPULSION Gas-TURBINE 
PLants, The Lockheed Aircraft Corporation, 
1705, Victory Place, Burbank, California, 
U.S.A. 

As shown in the drawing, the nozzle portion A 
of the gas turbine is provided with an inner longi- 
tudinally movable annular throat member B, sup- 
ported upon @ number of rods C. These rods extend 
through and slide in holes in the nozzle lining and 
are fixed at the inner ends to a servo piston D 
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in a servo cylinder Z in the nozzle body. The pis- 
ton and throat member are urged rearwards 
by means of a number of coil springs F. The 
rods, upon which the throat member is supported, 
are provided with coaxial bores @ which extend 
through the servo piston and thus provide pressure 
equalising passages through which gases from the 
chamber H can enter the working end of the 
cylinder Z. The rod end of the annular cylinder 
has a number of atmospheric vent ducts J. The 
head end of the cylinder is provided with a bleed 
duct K pak vent: § through tubing with a bleed 
control valve body L, which may be located at any 
convenient place within the aeroplane structure. 
The bleed control valve stem is connected through 
suitable linkage comprising a lever, rod and bell 
crank to @ governor M, which may be driven from 
one of the gas turbine accessory drive shafts. An 
increase or decrease of turbine speed acts through 
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the governor to increase or reduce the needle valve 
opening. There is also a lever by means of which 
the speed setting of the governor with respect to 
the needle valve action can be adjusted through a 
shaft extension by means of a wheel N. The 
movable annular thrcat member A is so shaped 
that its axial displacement (resulting from the speed 
responsive pressure variation in cylinder D which is 
influenced by the action of the needle valve bleed 
L, a8 controlled by the governor) results in an effec- 
tive change of nozzle area, at the same time main- 
taining streamline and high nozzle efficiency.— 
November 29, 1950. 


RAILWAY ENGINEERING 


646,249. July 6, 1948.—ImMPROVEMENTS RELATING 
To Piston Pacxrneas, Westinghouse Brake 
and Signal Company, Ltd., and Aloysius 
Graham Brackenbury, both of 82, York Way, 
King’s Cross, London, N.1. 

This invention relates to piston packings of 
the kind - generally known as slipping bands, 
which are widely used in the operating cylinders of 
fluid pressure braking apparatus. Referring to 
the drawing, a piston A reciprocates within a 
cylinder B. A packing C of substantially ‘“ L ”’- 
shaped cross-section, is provided, one leg of the 
“L” being clamped to the top of the piston by 
means of a ring D secured by bolts Z. The skirt 
or other leg of the ““L” extends downwards 
between the piston and the cylinder wall. The top 
of the piston has an annular recess F,, into which a 
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rib G, on the packing, extends to secure the packing 
from radial movement. Around the top of the 
piston and covered by the downwardly extending 
leg of the packing C is an annular groove H in 
which is a rubber ring J of circular cross-section. 
This ring, when the piston is inserted into the 
cylinder, is slightly compressed and holds the 
packing firmly against the cylinder wall with a 
pressure which ensures an efficient seal between 
the piston and the cylinder. This pressure is 
evenly distributed all round the circumference. 
It will be appreciated that the invention is not 
limited to the use of rubber rings of circular cross- 
section and other cross-sectional shapes and resili- 
ently compressible materials can be employed.— 
November 15, 1950. 


STEAM TURBINES 


646,483, April 13, 1948.—ImPROVEMENTS IN AND 
RELATING TO TURBINE AND LIKE Rorors, 
Hubert Fhomas Lewis, Lieutenant Commander 
(E.) Royal Navy, and Denys Chester Ford, 
C.B., (.B.E., Vice-Admiral (E.), Engineer-in- 
Chief of the Fleet, both of Admiralty, London, 
8.W.1. 

In the accompanying drawing, the upper view 
is an axial section through a rotor built up from 
three discs. The lower views on a larger 
scale show cross-sectional shapes of two types of 
welded joints. As shown, the rotor comprises 
end dises A and B, each with a bearing journal C 
and an intermediate disc D. The inner faces of the 
end discs and both faces of the intermediate disc 
each have two annular ribs Z and F. The radially 
inner ribs # form axially opposed spigot and socket 
pairs and the outer ribs F are welding ribs arranged 
as spaced axially opposed pairs. Each annular 
welding rib F is ‘initially machined to form an 
inner circumferential groove or recess G, which 
acts as a stress relief groove. Typical stress 
profiles H are indicated in the lower view. The 
opposed faces of each pair of ribs F are formed 
to define conjointly an inwardly convergent chan- 
nel with a relatively wide base, which is closed 
by a backing strip J and filled with metal K when 
the weld is made. The backing strip is shown in 
the drawings as a separate ring, which is held in 
place, bridging the gap between the inner borders 
of the opposed ribs while welding takes place, 
and the rotor discs are centred or located by the 
annular spigot and socket ribs HZ of smaller dia- 
meter than the welding ribs F. It is important 
that the spigot and socket portions of the ribs 
# have axial clearances to ensure that the discs 
have freedom of axial movement during weld- 
ing to allow for thermal dimensional change and 
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particularly to ensure that the ribs Z do not abut 
axially on contraction of the welded joint during 
cooling after welding. In an alternative construc- 
tion, as shown in the right-hand lower view, 
the backing strip is formed by an integral flange L 
projecting from one welding rib F to bridge the 
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base of the welding channel and this flange serves 
as a centring spigot fitting within the opposite 
welding rib. The backing strip, when a separate 
ring, has machined in its outer face two axially 
spaced circumferential stress relief grooves. Simi- 
larly, when the backing strip is formed as a flange 
on one welding rib, a stress relief groove is machined 
in its outer face.—November 22, 1960. 


TOOLS AND WORKSHOP APPLIANCES 


646,958. December 20, 1948.—An ImprovEepD 
Jaw Spanner, Lorvis, Ltd., of 526, Durham 
Road, Low Fell, Gateshead, Durham (Inventor, 
John Henry Edgar Davis). 

Referring to the drawings A is the shank 
of the spanner, which is made by squeezing 
a@ round tube to oval section, cutting away a 
portion of the short sides of the section at 
one end as at B and enclosing this portion with a 
pressure jaw C of hard steel, which entirely closes 
the lower portion of the opening by a relatively 
thin extension D. The jaw C is welded along its 
edges to the sides of the shank A. The inner face 
of the jaw is formed to accommodate the segmental 
portion # of a tension jaw F, which is pivotally 
mounted on @ pin G supported between the sides 
of the shank. On the jaw F are formed flats at 
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120 deg. to each other, the lower flat being of a 
length corresponding to the side of the smallest 
nut for which the spanner is adapted. On the side 
of the jaw F, remote from the flats, there is a 
hook-like abutment with which engages the end 
of a curved leaf spring H, the other end of which 
abuts against a shallow internal flange J at the 
open end of the shank. A set of different sized 
tension jaws accommodating various sizes of nuts, 
can be provided with each shank. The spanner is 
applied by sliding the tension jaw over the nut 
and swinging the shank until the jaw opening is 
sufficient to accommodate the nut and abuts 
against the opposite nut face, where it is pressed 
in the opposite direction to turn the nut. Return 
strokes may be made without disengaging the 
spanner from the nut so that operation is similar 
to a ratchet spanner.—November 29, 1950. 


a 


Nuts anp Botts Price Increases.— The 
maximum prices of bright bolts and nuts, set 
screws, studs and washers have been increased 
under a new Order made by the Minister of Supply, 
which came into operation on January Ist. The 
Order, known as the Control of Bolts, Nuts, &c: 
(No. 2) Order, 1950, also increases the minimum 
amounts eligible for carriage paid delivery. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Institution of Radio Engineers 

Wed., Jan. 10th.—Lonpon Section: School of Hygiene 
and Tropical Medicine, Keppel Street, GoWer Street, 
London, W.C.1, A Symposium on Hearing Aids. 
6.30 p.m. N.E. Section: Neville Hall, Westgate 
Road, Newcastle, “‘ Stages in the Development of a 
Small High Freq y Oscill pe,” H A. 

6 p.m. 

Thurs., Jan. 11th.—Institution of Engineers and Ship” 
builders, 39, Elmbank Crescent, Glasgow, ‘‘ Frequency 
Modulation and F.M. Measuring Equipment,” E. D. 
Hart and A. G. Wray, 6.45 p.m. 


Electric Railway Society 
Sat., Jan. 6th.—-Fred Tallant Hall, Drummond Street, 
London, N.W.1, “‘ A Glance at American Electrics,” 
H. W. A. Linecar, 3 p.m. 


Illuminating Engineering Society 

To-day, Jan. 5th.—BatTH anv Bristow CENTRE: S.W. 
Electricity Board Showrooms, Bath, “ Floodlighting,”’ 
R. 8S. Hazell, 7 p.m.——BrmmmncHamM CENTRE: 
Imperial Hotel, Temple Street, Birmingham, “* Com- 
mercial] Lighting of Big Stores and Shops,” L. E. 
Gibbs, 6 p.m.——HvppersFiF_p Group: Electricity 
Showrooms, Market Street, Huddersfield, “ Lighting 
for High Speed Photography,” J. Hadland, 7.15 p.m. 

Mon., Jan. 8h.—Leeps Centre: Lighting Servico 
Bureau, 24, Aire Street, Leeds, 1, “‘ Home Lighting,” 
Miss M. Wardlaw, 7 p.m. 

Tues., Jan. 9th.—Lighting Service Bureau, 2, Savoy 
Hill, London, W.C.2, “ Brightness Engineering,” 
W. Robinson, 6 p.m. 

Wed., Jan. 10th.—Epixsurca CENTRE: Lighting and 
Cleansing Department, High Street, Edi. burgh, 
“Art and Science of Lighting in the Home,” M. D. 
Wardlaw, 7 p.m. 

Thurs., Jan. 11th.—Gtascow CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2, “ Lighting in the Home,” M. D. Ward- 
law, 6 p.m. LEICESTER CENTRE: E. Midlands 
Electricity Board, Charles Street, Leicester, ‘‘ Acrylic 
Plastics in Lighting,” P. H. Collins, 6.30 p.m. 
MANCHESTER CENTRE: Town Hall Extension, Man- 
chester, ‘The Contractor Sheds Some Light,” F. 
Ainscow, 6 p.m. 


Incorporated Plant Engineers 


10th.—E. Mirptanps BRANCH: 
“Electronics in 








Welbeck 


Wed., Jan. 
Industry,” 


Hotel, Nottingham, 
K. Marwood, 7 p.m. 
Thurs., Jan. 11th.—E. LancasntrE Brancn: Engineers’ 
Club, Albert Square, Manchester, “Electricity in 
Cotton,” R. W. Cox, 7.15 p.m. Kent BRrancu : 
Technical College, Maidstone, “Space Heating,” 

F. L. Griffiths, 7 p.m. 


Institute of British Foundrymen 

Mon., Jan. 8th.—SaeErrrerp Branca: Royal Victoria 
Hotel, Sheffield, “*‘ Economics of Foundry Mechanisa- 
tion,” J. Blakiston, 7.30 p.m. 

Thurs., Jan. 11th.—LrNcoLNsHIRE Brancu: Technical 
College, Lincoln, “‘ Loam Moulding, including Large 
Pump Cases and Impellors,” E. Clipson, 7.15 p.m.— 
—BvRNLEY SEcTION: Municipal Technical College, 
Ormerod Road, Burnley, “ Loam Moulding of Cast 
Iron Cylinders,” D. Monkhouse, 7.30 p.m. 


Institute of Industrial Supervisors 

Tues., Jan. 9th.—NEWARK-ON-TRENT Section: County 
Technical College, Newark, Annual General Meeting 
and Section President's Address, 7.30 p.m. DuDLEY 
anD District Section: Techrical College, Dudley, 
“The Manufacture and Use of Carbide Tipped Tools,” 
H. F. Bates; Film, “The Wimet Age,” 7.30 p.m. 

Wed., Jan. 10th-_-W. Bromwicn Section: Grammar 
School, West Bromwich, Annual General Meeting, 
7.45 p.m. 

Thurs., Jan. 11th.—Lonpon CENTRAL SECTION: The 
Polytechnic, Regent Street, W.1, Annual General 
Meeting, 7.30 p.m.——RoTHERHAM SEcTION: Col- 
lege of Technology, Howard Street, Rotherham, 
Annual General Meeting, 7.30 p.m. Bristo. 
Section: Central Hall, Oldmarket, Annual General 
Meeting, 7.30 p.m. 


Institute of Marine Engineers 
Tues., Jan. 9th.—85, Minories, London, E.C.3, “ Stress 
Analysis using the Brittle Lacquer Process,” K. C. 
Rockey, 5.30 p.m. 


Institute of Navigation 
To-day, Jan. 5th.—Royal Geographical Society, 1, 
Kensington Gore, London, 8.W.7, “The Sensory 
Basis of Bird Navigation,” G. V. T. Matthews, 
5 p.m. 
Institute of Petroleum 
Wed., Jan. 10th.—26, Portland Place, London, W.1, 
Symposium on “The LP. Safety Codes,” presented 
by the I.P. Engineering Committee, 5.30 p.m. 


Institute of Road Transport Engineers 
Tues., Jan, 9h.—E. Mintanps CENTRE: Engineers 
Institute, Nottingham, “ Electricity as Applied to 
P.S. and Heavy Goods Vehicles,” 7.30 p.m. 


THE ENGINEER 


Wed., Jan. 10th—N.W. CentTRE: Engineers’ Club, 
Albert Square, Manchester, ‘“‘Some Aspects of Inter- 
national Motor Racing,” Rodney Walkerley, 7 p.m. 

Fri., Jan. 12th.—S. Wates Group: 8. Wales Institute 
of Engineers, Cardiff, ‘‘ Welding in Vehicle Maintenance 
and Repair,” G. Mackenzie Junner, 7 p.m. 


Institution of Chemical Engineers 
Tues., Jan. 9th.—-Geological Society, Burlington House, 
Piccadilly, London, W.1, “The Sampling of Dust 
Laden Gases,” ©, J. Stairmand, 5.30 p.m. 


Institution of Civil Engineers 

Tues., Jan. 9th.—Great George Street, Westminster, 
S.W.1, “ Economics of the Maintenance of Highway 
Bridges”; ‘Steel Bridges,” D. J. Davies; “ Con- 
crete and Masonry Bridges, R. E. O'Malley, 5.30 ».m. 

Thurs., Jan. 11th.—N.W. Association: Town Hall, 
Chester, ‘‘Some Recent Developments in the Magnel 
System of Construction,” J. W. A. Ager, 6.30 p.m.— 
-——-MIpLaNnps AssociaTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, ‘‘ Recon- 
struction of Railway Bridges in the Midlands, with 
special reference to Hill Street Bridge,” F. Turton, 
6 p.m. 


Institution of Electrical Engineers 
To-day, Jan. 5th.—Institution of Mech | Engi 8] 
Storey’s Gate, St. James’s Park, S.W.1, “* Mechanica 
Handling,” Joint Meeting with the Institution of 
Mechanical Engineers, 5.30 p.m. N.E, Srupents’ 
Srorion;: King’s College, Newcastle-upon-Tyne, 
“Research in Electrical Engineering,” ke J. R. 
Wilkinson, 6.30 p.m. 


Mon., Jan. 8th.—N.E. Cenrrer: Neville Hall, Wesat- 
gate Road, Newcastle-upon-Tyne, “The Cost and 
Efficiency of Earthing on Low and Medium Voltage 
Overhead Line Systems,” L. Gosland, 6.15 p.m.—— 
Lonpon Stcpents’ Seorton: Savoy Place, Victoria 
Embankment, W.C.2, “‘ Switchgear,” L. Drucquer, 
7 p.m, 

Tues., Jan. 9th.—N. Mrvtanp CrenTrRE: British Elec- 
tricity Authority, 1, Whitehall Road, Leeds, 1, 
“The Continental Development of Single Anode 
Mercury Arc Rectifier Valves of High Power,” H. 
von Bertele, 6.30 p.m. 

Wed., Jan. 10th—Rapio Section: Savoy Place, Vic- 
toria Embankment, W.C.2, “The Use of Saturable 
Reactors as Discharge Devices for Pulse Generators,” 
W. 8S. Melville, 5.30 p.m.—-Scottish CENTRE : 
Heriot-Watt College, Edinburgh, * The Continental 
Development of Single-Anode Mercury Are Rectifier 
Valve sfor High Power,” H. von Bertele, 7 p.tn. 

Thurs., Jan. 11th.—Savoy Place, Victoria Embank- 
ment, W.C.2, “Development and Design of High- 
Voltage Impulse Generators,” F. 8. Edwards and 
F. R. Perry, 5.30 p.m. 








Institution of Engineers and Shipbuilders in Scotland 


Tues., Jan. 9th.—39, Elmbank Crescent, Glasgow, “ The 
Mechanical Engineering Research Laboratory, East 
Kilbride, Scotland,” D. G. Sopwith, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wed., Jan. 10th.—Institution of Mechanical Engineers, 

Storey’s Gate, St. James’s Park, 8.W.1, “ Contra- 

Rotating Axial Flow Fans,” R. H. Young, 6 p.m. 


_ Institution of Mechanical Engineers 
To-day, Jan. 5th.—Storey’s Gate, St. James’s Park, 
S.W.1, “ Mechanical Handling,” Joint Meeting with 
the Institution of Electrical Engineers, 5.30 p.m. 
Mon., Jan. 8th.—Mintanp Branon, GRADUATES’ 
Section: Victoria Hotel, Wolverhampton, “ Engi- 
neering in a Rubber Works,” D. A. Trafford, 7.30 p.m. 
Tues., Jan. 9%h.—AvuTomopite Drviston:  Storey’s 
Gate, St. James’s Park, 8.W.1, “An Experimental 
Investigation into Pre-Ignition in the Spark-Ignition 
Engine,” D. Downs and J. H. Pignéguy, 5.30 p.m. 
Thura., Jan. 11th.—ScortisH Brancu: Royal Technical 
College, Glasgow, “The Supercharging of Internal 
Combustion Engines,” Sir Harry R. Ricardo, 7.30 p.m. 
Fri., Jan. 12th.—Storey’s Gate, St. James’s Park, 
S.W.1, ““ Water Hammer in a et Main and its 
Prevention,” A. M. Binnie and D. G. Thackrah ; 
“The Automatic Hydraulic Ram,” J. Krol, 5.30 
p-m. Scortish Branco: North British Station 
Hotel, Edinburgh, ‘The Supercharging of Internal- 
Combustion Engines,” Sir Harry R. Ricardo, 7 p.m. 


Institution of Post Office Electrical Engineers 
Tues., Jan. 9th.—Institution of Blectrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, “ Local 
Line Development,” R. M. Richards, 5 p.m. 


Institution of Structural Engineers 


To-day, Jan. 5th.—WesTERN Countigs Brancn: Grand 
Hotel, Bristol, “‘The Reconstruction of the Colston 
Hall, Bristol,” N. G. T. Ball, 6.15 p.m. 

Wed., Jan. 10th.—LANCASHIRE AND CHESHIRE BRANCH : 
College of Technology, Manchester, ‘The History 
and Development of the Manchester Ship Canal,” 
P. N. Reed, 7 p.m. NORTHERN Counties BRANCH : 
Cleveland Scientific and Technical Institution, 
Corporation Road, Middlesbrough, “ Reconstruction 
in Concrete of a Steel Pipe Bridge,” E. F. Bowen and 
T. P. Reeves, 6.30 p.m. 

Thurs., Jan. 1\th.—11, Upper Belgrave Street, London, 
8.W.1, ‘“‘A Comparison of the Bearing Power of 
Footings in Dry and Inundated Sand,” W. Eastwood, 
5.55 p.m. 
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Institution of Works Managers 
To-day, Jan, 6th.—Notts anp DerBy Brancz : Mia 
land Hotel, Derby, “ Production Efficiency via Tim, 
Study,” J. W. Hendry, 7.30 p.m. 


Tues., Jan.~9th.—MERSEYSIDE BRANCH: Adelphi 
Hotel, Liverpool, “ Managing a Small Factory,” A: H 
Huckle, 6.30 p.m.——PReston GROUP: ~ Starkio 
House, Starkie Street, Preston, “ Methoc's-Timg 
Measurement : a Recent Development in Time ‘ tudy,” 
W. Place, 7 p.m.——W. Mipitanp BRaNcH: Gray 
Hotel, Birmingham, ‘‘ Modern Developments Vithin 
Industry (Plastics and Rubber),” E. A. Murphy 
7 p.m. j 

Thurs., Jan. \1th.—WeMBLEY SUB-BRANCH:  “ The 
Plough,’’ Kenton Road, Kenton, ‘ Productio Con. 
trol in a Light Engineering Factory,” A. E. Darritt 
12.30 p.m. ; 

Fri., Jan, 12th.—MancursTerR BRANCH : 
Manchester, ‘“ Disabled Persons in 
Frederick J. West, 6.30 p.m. 


Junior Institution of Engineers 

To-day, Jan, 5th.—WesteRN GrRovuP oF MEMBgRs; 
College of Technology, Unity Street, Bristol, |. 
‘Materials in relation to Gas Turbine Design” 
K. L. Buckle, 7.30 p.m.——39, Victoria Street, 5. W.] 
Film Evening, ‘“ Prelude to Power,” introduc: by 
H. L. Greer, 6.30 p.m. 

Mon., Jan, 8th.—N.W. Section: Manchester G 
graphical Society, 16, St. Mary's Parsonage, Map. 
chester, Chairman's Address, “ Factors in Effici: ney,” 
A. Eaton, 7 p.m. : 

Fri., Jan. 12th.—39, Victoria Street, London, S.W,) 
“Soil Testing and its Application to Foundation 
Problems,” S. J. Button, 6.30 p.m. 


Liverpool Engineering Society 
Wed., Jan. 10th.—24, Dale Street, Liverpool, “ Coiabus. 
tion in Fuel Beds,” D. T. A. Townend, 6 p.m. 


Liverpool Metallurgical Society 
Thurs., Jan. 11th.—Electricity Service Centre, White. 
chapel, Liverpool, “The New Nodular Cast Trons,” 
H. Morrough, 7 p.m. 


Manchester Association of Engineers 
To-day, Jan. 5th.—Engineers’ Club, Albert Square, Man. 
hester, “‘ Aut ic Welding,” E. Hindson, 6.45 p.m, 


Manchester Geological and Mining Society 
Thurs., Jan. 11th.—Mining and Technical College, 


Wigan, “ Mechanisation » Redeployment,”’ R. J. 
Gigli, 3.15 p.m. 


Grand {Lote} 
Industry’ gi; 





Newcomen Society 


Wed., Jan, 10th.—Science Museum, South Kensington, 
8.W.7, “ History of Electric Locomotives up to 1900,’ 
F. J. G. Haut, 5.30 p.m. 


North East Coast Institution of Engineers and Shipbuilders 
Fri., Jan. 12th.—Mining Institute, Newcastle-upon- 
Tyne, ‘“‘Combustion Problems of Gas Turbines,” 


r 
I. Lubbock, 6.15 p.m. 
Stephenson Locomotive Society 


Sat., Jan, 6th.—Leeps Centre: Y.M.C.A., Albion 
Place, Leeds, ‘“‘ Two Hours in London,” W. A. Tuplin 
2.30 p.m, 

Fri., Jan, 12th.—N.W. Area: Geographical Society, 
Deansgate, Manchester, ‘“‘The G.C.R. and its Pre. 
decessors,”” Geo. Dow, 6.30 p.m. 





Calendars and Diaries 


We acknowledge the receipt of calendars and diaries 
for 1951 from the undermentioned firms : 


Ricwarp Surcuirre, Ltd., Universal Works, Horbury, 
Wakefield. 

Ro.ts-Royce, Ltd., Derby. 

Hoiman Brotuers, Ltd., Camborne. 

Ruston-Bocyrevs, Ltd., Lincoln. 

JOHN FowLer AND Co. (LEEDs), Ltd., Leeds. 

Broox Morors, Ltd., Empress Works, Huddersfield. 

Hatt Harprina, Ltd., Stourton House, Dacre Street, 
Westminster, 8.W.1. 

Epwarp Woop aAnp Co., Ltd., Manchester, 17. : 
— D.P. Battery Company, Ltd., Bakewell, Derby- 
snire. 

AssocIaATION oF BuiLtpinc TrounNicians, 5, Ashley 
Place, London, 8.W.1. 

J. E. Ratsrrick, Ltd., Reliance Works, Park Royal 
Road, North Acton, London, N.W.10. 

Burrers BrorHers anv Co., Ltd., Glasgow. 

Laurence, Scorr aND ELECTROMOTORS, 
Norwich. ; 
ASHWELL AnD Nessirt, Ltd., Leicester. 
K.L.M. Royat DutcH Armuigs, Holland. 
Stewarts anD Lioyps, Ltd., Glasgow. 
“he anpD W. Macretxan, Ltd., Clutha Works, Glasgow, 


Ltd., 


8 
Davey, Paxman anv Co., Ltd., Colchester. 

P aaateat Enotne Company, Ltd., Jack Lane, Leeds, 
Gear Grinpine Company, Ltd., Shirley, Birmingham. 
JOHNSON AND PHILLIPs, Ltd., Charlton, London, 8.E.7. 
Gas Counci, 1, Grosvenor Place, London, 8.W.1. 
Lonpex, Ltd., Anerley Works, 207, Anerley Road, 

London, 8.E.20. 

Joun H. Ripperz, Ltd., 62, Robertson Street, 

Glasgow, C.2. 

British Vacuum CLEANER AND ENGINEERING CoM- 

Pany, Ltd., Leatherhead, Surrey. 

W. Orrway anp Co., Ltd., Exling, London, W.5. 
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